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Preface 


A  field  sampling  program  was  conducted  by  the  Earthquake  Engineering 
and  Geosciences  Division  (EEGD),  Geotechnical  Laboratory  (GL),  U.  S.  Army 
Engineer  Waterways  Experiment  Station  (WES),  during  die  period  14  February 
through  19  February  1993.  The  study  was  sponsored  by  the  U.  S.  Army 
Environmental  Center  (AEC)  under  MIPR  No.  MIPR2273. 

Field  sampling  were  conducted  by  Mr.  Charlie  B.  Whitten  and  Mr.  Jerald 
D.  Broughton  of  GL.  Chemical  analyses  were  by  Analytical  Laboratory  Group 
(EE-A),  Environmental  Engineering  Division  (EE),  Environmental  Laboratory 
(EL).  Analysis  of  die  data  and  preparation  of  die  report  was  accomplished  by 
Mr.  Charlie  B.  Whitten  and  Mr.  Jerald  D.  Broughton.  The  work  was 
performed  under  die  direct  supervision  of  Mr.  J.  L.  Gatz,  Chief,  Engineering 
Geology  Branch,  EEGD,  GL,  and  under  the  general  supervision  of  Dr.  A.  G. 
Franklin,  Chief,  EEGD,  GL,  and  Dr.  W.  F.  Marcuson  m.  Director,  GL. 

At  the  time  of  publication  of  this  report.  Director  of  WES  was  Dr.  R.  W. 
Whalin.  Commander  was  COL  Bruce  K.  Howard,  EN. 


The  contents  of  Out  report  art  not  to  be  used  for  advertising,  publication, 
or  promotional  purports.  Citation  of  trade  names  doe*  not  constitide  an 
official  endorsement  or  approval  for  the  use  of  such  commercial  products. 


Conversion  Factors, 
Non-SI  to  SI  Units  of 
of  Measurement 


Non-SI  units  of  measurement  used  in  this  report  can  be  converted  to  SI 
units  as  follows. 


Multiply 

By 

To  Obtain 

feet 

0.3048 

meters 

inches 

2.54 

centimeters 

miles  (US  statute) 

1.609347 

kilometers 

pounds  (mass) 

0.4536 

kilograms 

gallons  (US  liquid) 

3.785 

cubic  decimeters 

1  Introduction 


Monitor  wells  4-8  and  4-9  at  Umatilla  Army  Depot  Activity  (UMDA)  are 
screened  in  a  confined  basalt  interbed  aquifer.  The  water  table  aquifer  in  the 
area  is  contaminated  with  explosives,  and  explosives  have  been  detected  in 
samples  from  wells  4-8  and  4-9.  The  contaminant  concentrations  in  each  well 
have  varied  several  orders  of  magnitude  over  several  sampling  rounds.  The 
samples  were  taken  at  the  top  of  the  water  columns  which  are  ISO  and  180 
feet  above  the  well  screen  in  wells  4-8  and  4-9,  respectively.  The  variability 
of  the  contaminant  concentrations  at  die  top  of  the  water  column  in  both  of  the 
wells  indicates  the  contaminants  may  be  leaking  through  tire  well  casings 
rather  than  coming  from  the  confined  basalt  interbed  aquifer. 


Purpose 

The  purpose  of  the  study  was  to  determine  if  the  explosive  contaminants 
detected  in  wells  4-8  and  4-9  were  in  the  confined  basalt  interbed  aquifer  in 
which  the  wells  were  screened,  or  if  the  contaminants  were  leaking  through  the 
well  casings  into  the  interbed  aquifer.  A  field  sampling  program  was 
conducted  in  February  1993  to  determine  the  source  of  the  explosive 
contaminants  in  wells  4-8  and  4-9. 


Site  Location  and  History 

UMDA  is  located  in  northeastern  Oregon,  approximately  3  miles  south  of 
the  Columbia  River  (Figure  1).  The  Depot  occupies  19,728  acres  in  Umatilla 
and  Morrow  Counties.  The  Explosive  Washout  Lagoons  consist  of  two 
adjacent  lagoons  located  in  the  central  portion  of  UMDA  (Figure  2).  Each  of 
the  rectangular  shaped  lagoons  is  about  23  feet  wide,  70  feet  long,  and  6  feet 
deep.  The  unlined  lagoons  are  constructed  in  native  sands  and  gravels  using 
tire  site  soil  for  berms. 

From  the  mid-1950’s  until  1965  the  lagoons  were  used  to  collect,  evaporate 
and  infiltrate  liquid  wastes  from  the  demilitarization  of  obsolete  munitions  at 
the  Explosive  Washout  Plant  located  approximately  600  feet  east  of  the 
lagoons.  Environmental  surveys  performed  at  UMDA  in  1981  (Dawson  and 
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otters,  1982)  and  1986-87  (Century  Environmental  Sciences,  1986  and 
Century  West  Engineering  Corporation,  1987)  found  explosives  and  explosive 
degradation  products  in  the  shallow  groundwater  of  the  alluvial  aquifer.  A 
remedial  investigation  (RI)  in  1987-1988  (Weston  1989)  showed  low  levels  of 
explosives  in  the  weathered  and  fractured  top  surface  of  the  basalt  bedrock 
which  undedies  the  shallow  alluvial  aquifer.  Four  deep  monitor  wells  were 
installed  in  1990  (Dames  and  Moore,  1992)  in  what  was  thought  to  be  the  first 
basalt  interbed  aquifer  beneath  fire  alluvial  aquifer.  Contaminant  levels  similar 
to  that  found  in  the  alluvial  aquifer  were  detected  in  two  of  the  basalt  interbed 
aquifer  monitor  wells.  Supplementary  RI  work  at  the  site  in  1992  (Dames  and 
Moore,  1993)  showed  die  four  deep  monitor  wells  were  actually  screened  in 
the  second,  rather  than  the  first,  basalt  interbed  aquifer  beneath  the  alluvial 
aquifer. 


Site  Description 

Topography 

The  washout  lagoons  are  located  in  a  erosional  feature  called  Coyote 
Coulee  which  was  created  by  catastrophic  flooding  from  the  sudden  release  of 
water  impounded  in  glacial  Lake  Missoula.  Lake  Missoula  was  formed  in 
western  Montana  when  the  advance  of  glaciers  temporarily  blocked  normal 
river  drainage  and  large  scale  flooding  resulted  from  the  sudden  release  of  the 
water  when  an  ice  dam  failed.  Surface  features  in  the  area  of  UMDA  include 
large  scale  current  ripples  with  wave  lengths  of  hundreds  of  feet  The  western 
side  of  the  coulee  slopes  gently  upward  to  the  west-northwest  while  the  eastern 
side  is  a  steep  bluff,  SO  to  75  feet  high  at  the  washout  lagoons.  The  lagoons 
are  located  at  the  base  of  the  steep  bluff. 


Geology 

UMDA  is  located  on  alluvium  deposited  by  the  Lake  Missoula  catastrophic 
flooding.  The  alluvium  varies  from  clays  to  cobbles,  but  in  the  area  of  the 
washout  lagoons  it  consists  primarily  of  sands  and  gravels  with  some  silts  at 
the  base.  The  alluvium  is  about  75  feet  thick  in  the  bottom  of  Coyote  Coulee 
and  ISO  feet  thick  at  the  top  of  the  steep  bluff  to  the  east 
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Figure  2.  Location  of  monitor  wells  4-8  and  4-9 
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Underlying  the  alluvium  are  several  thousand  feet  of  the  Columbia  River 
basalts.  Drilling  at  the  washout  lagoon  area  encountered,  in  order  from  top  to 
bottom,  the  Elephant  Mountain  (approximately  SO  feet  thick),  Pomona 
(approximately  100  feet  thick),  and  Umatilla  members  of  the  Columbia  River 
basalts.  Drilling  for  well  4-9  was  stopped  approximately  20  feet  into  the 
Umatilla  basalt  Located  between  each  of  the  basalt  units  is  a  10-30  foot  thick 
unit  referred  to  as  a  flowtop  or  interbed.  The  interbed  consists  of  weathered 
rock  and/or  sediments  deposited  on  top  of  the  underlying  basalt  prior  to 
placement  of  the  next  basalt  The  Rattlesnake  Ridge  Interbed  is  between  the 
Elephant  Mountain  and  Pomona  basalts,  and  the  Selah  Interbed  is  between  the 
Pomona  and  Umatilla  basalts. 


Groundwater 

The  alluvial  aquifer  is  an  unconfined  aquifer  that  includes  the  lower  20  to 
25  feet  of  the  alluvium  and  die  upper  weathered,  fractured  surface  of  the 
Elephant  Mountain  basalt  The  groundwater  flow  direction  in  die  alluvial 
aquifer  at  the  washout  lagoons  varies  from  northwest  to  southeast  Water  level 
elevations  in  the  area  shown  in  figure  2  were  between  495  and  500  feet  in 
1990-91,  however  the  difference  in  water  level  elevations  across  the  area  at 
any  time  was  less  than  one  foot  The  elongate  shape  of  the  contaminant  plume 
southeast  of  the  source  area  indicates  the  predominant  flow  direction  is  to  the 
southeast  (Figure  3).  The  variations  in  groundwater  flow  direction  are  caused 
by  agricultural  practices  in  the  vicinity  of  UMDA.  Groundwater  is  extracted 
for  irrigation  during  the  growing  season  and  recharge  canals,  located  south  of 
UMDA,  are  used  to  recharge  die  alluvial  aquifer  during  the  winter  and  spring 
months.  Groundwater  flow  direction  would  normally  be  to  the  north-northwest 
toward  die  Columbia  River  which  is  approximately  3  miles  north  of  UMDA. 

Water  level  data  from  the  four  wells  screened  in  the  Selah  Interbed  aquifer 
show  groundwater  flow  in  die  Selah  Interbed  aquifer  is  to  the  north-northwest 
Recorded  water  level  elevations  at  well  4-9  in  1991  varied  between  458.96  and 
466.43  feet  while  elevations  at  well  4-8  varied  between  441.13  and  446.06 
feet  The  recorded  water  level  measurements  show  the  water  level  in  well  4-9 
is  usually  17  to  19  feet  higher  than  the  water  level  in  well  4-8. 


4 


Chapter  1  Introduction 


Figure  3.  RDX  plume  in  the  alluvial  aquifer  in  the  area  of  wells  4-8  and  4-9. 
All  the  monitor  wells  used  to  define  the  RDX  plume  are  not 
shown  on  this  figure 
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2  Monitor  Well  Installation 


Drilling 

The  bore  bole  for  well  4-8  was  started  on  August  7,  1990  and  completed 
on  August  9, 1990.  The  bore  was  drilled  to  refusal  at  99.5  feet  with  a  Becker 
System  10-3/4  inch  triple  wall  casing.  The  outer  casing  of  die  triple  wall 
casing  was  temporarily  seated  in  die  basalt  bedrock  to  seal  off  the  alluvial 
aquifer  from  die  lower  interbed  aquifers.  A  5-1/2  inch  pilot  hole  was  drilled 
from  99.5  feet  to  285  feet  with  an  air  rotary  drill  rig.  The  5-1/2  inch  pilot 
hole  was  then  reamed  with  a  7-7/8  inch  bit  to  285  feet  with  the  air  rotary  rig. 
Figure  4  shows  the  monitor  well  completion  details  and  geology  of  the 
location. 

The  bore  hole  for  well  4-9  was  started  on  August  7, 1990  and  completed 
on  August  14, 1990.  The  bore  hole  was  drilled  to  refusal  at  155  feet  with  a 
Becker  System  10-3/4  inch  triple  wall  casing.  The  outer  casing  of  the  triple 
wall  casing  was  temporarily  seated  in  the  basalt  bedrock  to  seal  off  the  alluvial 
aquifer  from  the  lower  interbed  aquifers.  A  5-1/2  inch  pilot  hole  was  drilled 
from  155  feet  to  360  feet  with  an  air  rotary  drill  rig.  The  5-1/2  inch  pilot  hole 
was  then  reamed  with  a  7-7/8  inch  bit  to  340  feet  with  the  air  rotary  rig. 

Figure  5  shows  the  monitor  well  completion  details  and  geology  of  the 
location. 


Well  Construction 

Well  4-8  was  installed  on  August  10, 1990.  Installation  of  the  well  began 
at  0710  hours  and  was  completed  at  2130  hours.  The  well  screen  was  set 
from  271.5  to  28 1J  feet  below  ground  surface,  with  a  threaded  cap  at  the 
bottom  (281.5  to  282  feet).  The  well  screen  is  a  0.020  inch  slotted  4-inch 
inside  diameter  (ID)  polyvinyl  chloride  (PVC)  screen.  The  well  casing  is 
threaded  4-inch  I.D.  schedule  (SCH)  40  PVC  pipe.  The  threaded  cap  at  the 
bottom  of  the  wen  screen  was  placed  approximately  3  feet  above  tire  bottom  of 
the  7-7/8  inch  diameter  bore  hole.  Table  1  lists  the  materials  used  to  install 
the  well  ami  the  depth  from  ground  surface  at  which  the  materials  were  placed. 
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Well  4-9  was  installed  on  August  15, 1990.  The  well  screen  was  set  from 
326  to  336  feet  below  ground  surface,  with  a  threaded  cap  at  the  bottom.  The 
well  screen  is  a  0.020-inch  slotted  4  inch  ID  PVC  screen.  The  well  casing  is 
threaded  4  inch  ID  SCH  40  PVC  pipe.  The  threaded  cap  at  the  bottom  of  the 
well  screen  was  placed  4  feet  above  the  bottom  of  the  7-7/8  inch  diameter  bore 
hole.  Table  1  lists  the  materials  used  to  install  the  well  and  the  depth  from 
ground  surface  at  which  die  materials  were  placed. 


Figure  4.  Weil  4-6  construction  diagram  and  geologic  column 
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Table  1 

Well  4-8  and  4-9  Construction  Materials 


Well 

Depth,  It 

Material 

Quantity  of  Materials  Used 

4-8 

0  to  65 

grout  mixture 

twenty  94  pound  bags  of  cement  mixed 
with  two  50  pound  bags  of  bentonite 
powder 

65  to  69 

bentonite  pellet  cap 

ten  5  gallon  buckets  of  1  /4-inch 
bentonite  pellets 

69  to  265 

volday  grout 

twenty-two  50  pound  bags  of  Volday 
bentonite  powder 

265  to  266 

fine  sand  cap 

one  100  pound  bag  of  #10-20  sand 

268  to  285 

filter  pack 

four  and  half  100  pound  bags  of  #8-12 
filter  sand 

50  to  250 

centralizers 

one  centralizer  (5  total)  every  50  feet 

0  to  271.5 

4-in  IDSCH40PVC 
casing 

271 .5  ft  (plus  2.3  ft  stick-up);  10ft 
sections 

271 .5  to 

281.5 

0.02-in  slotted  4-in  ID 
PVC  screen 

one  10  ft  section 

4-9 

m 

grout  mixture 

thirty-three  94  pound  bags  of  cement 
mixed  with  two  50  pound  bags  of 
bentonite  powder 

106  to  116 

bentonite  pellet  cap 

ten  5  gallon  buckets  of  1/4-inch 
bentonite  peRets 

116  to  310.5 

bentonite  grout 

twenty  50  pound  bags  of  bentonite 
powder 

310.5  to  318 

fine  sand  cap 

two  100  pound  bag  of  #10-20  sand 

318  to  340 

filter  pack 

six  100  pound  bags  of  #8-12  filter  sand 

340  to  360 

bentonite  plug 

two  50  pound  bags  bentonite  powder 

centralizers 

one  centralizer  (6  total)  every  50  feet 

0  to  326 

4-in  ID  SCH  40  PVC 
casing 

326  ft  (plus  2.1  ft  stick-up);  10  ft 
sections 

326  to  336 

0.02-in  slotted  4-in  ID 
PVC  screen 

one  10  ft  section 
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3  Historical  Chemical  Data 


During  a  regularly  scheduled  sampling  round,  sampling  personnel  noted 
that  the  initial  purge  water  from  well  4-8  had  a  yellowish  color  that  cleared  up 
before  one  well  casing  volume  was  removed  from  the  well.  The  purge  pump 
was  placed  at  the  top  of  the  water  column  to  purge  the  well.  Samples  for 
chemical  analysis  were  also  taken  at  the  top  of  the  water  column  with  a  bailer 
within  24  hours  after  the  well  had  been  purged.  Contaminant  concentrations 
from  4  sample  rounds  varied  up  to  2  orders  of  magnitude.  During  the 
December  1992  sampling  round,  well  4-8  was  sampled  immediately  after  the 
well  was  purged  on  December  16*  and  resampled  on  December  17*  without 
purging.  Both  samples  were  taken  at  foe  top  of  the  water  columa  The 
contaminant  levels  for  the  December  17*  sample  were  1  to  2  orders  of 
magnitude  higher  than  the  December  16*  sample. 

The  historical  explosive  chemical  data  used  in  this  report  were  retrieved 
from  the  Installation  Restoration  Data  Management  Information  System 
(IRDMIS)  at  the  Army  Environmental  Center  (AEQ.  The  explosive  analytes 
are: 


• 

HMX 

High  Melting  Explosive 

(cydotetnmefoylenetetranitramine) 

• 

RDX 

Royal  Demolition  Explosive 

(bexahydro-1 ,3,5-trinitro- 1 ,3,5-triazine) 

• 

1,3,5-TNB 

1 ,3  ,5  -Trinitrobenzene 

• 

1,3-DNB 

1,3-Dinitrobenzene 

• 

2,4,6-TOT 

2,4,6-Trinitrotoluene 

• 

2,4-DNT 

2,4-Dinitrotoluene 

• 

2,6-DNT 

2,6-Dinitrotoluene 

• 

NB 

Nitrobenzene 

• 

Tetryl 

Appendix  A  is  a  prim  (nit  of  foe  chemical  data  from  IRDMIS  for  monitor 
wens  9,  MW-28,  SB-3,  4-8  and  4-9. 
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Well  Cluster  4-8 


Wells  9  and  4-8  are  approximately  25  feet  apart  and  are  located 
approximately  200  feet  east-southeast  of  the  washout  lagoons.  Well  9, 
installed  in  1980,  has  a  IS  foot  screen  at  the  top  of  the  unconfined  alluvial 
aquifer.  Well  4-8,  installed  in  1990,  has  a  10  foot  screen  in  the  Selah 
Interbed,  foe  second  confined  basalt  interbed  aquifer  below  the  alluvial  aquifer. 
Table  2  presents  completion  data  for  the  monitoring  wells  used  in  this  study. 

Table  3  contains  the  historical  explosive  chemical  data  for  wells  9  and  4-8. 
All  nine  of  foe  analytes,  except  for  tetryl  and  2,6-DNT  in  well  4-8,  listed 
above  have  been  detected  in  both  wells.  The  samples  obtained  in  October- 
November  1990,  February  1991,  and  2-15  December  1992  are  the  only  ones 
from  both  wells  in  the  same  sample  round.  The  concentration  of  each  analyte 
detected  in  both  wells  is  generally  1  to  2  orders  of  magnitude  higher  in  well  9 
than  in  well  4-8,  ie;  RDX  at  2,800  ug/L  and  44.80  ug/L  in  wells  9  and  4-8, 
respectively,  in  October-November  1990.  The  concentration  of  an  analyte  in 
well  9  has  generally  varied  less  than  one  order  of  magnitude  between  sampling 
rounds.  The  concentration  of  an  analyte  in  well  4-8  generally  varies  from  1  to 
2  orders  of  magnitude  between  sampling  rounds.  For  example,  RDX  varied 
from  2300  ug/L  to  3,600  ug/L  in  3  sampling  rounds  in  well  9  while  varying 
from  5.03  ug/L  to  3300  ug/L  in  well  4-8  in  6  sampling  rounds. 

Well  4-8  was  sampled  foe  2nd,  16th  and  17*  of  December  1992.  The 
sampling  round  on  2nd  of  December  was  a  scheduled  sampling  round  to  sample 
all  foe  groundwater  monitor  wells  at  foe  Washout  Lagoons  Area.  The 
samplers  noted  that  foe  purge  water  in  well  4-8  was  a  yellowish  color  until  the 
first  well  volume  was  removed,  then  foe  water  cleated-up.  The  well  was 
sampled  on  the  2nd  of  December,  foe  day  after  it  was  purged.  The  samples  on 
the  16*  and  17*  of  December  were  taken  to  see  if  foe  color  change  was  an 
indication  of  a  change  in  chemical  concentrations  of  foe  explosives.  Well  4-8 
was  purged  and  immediately  sampled  on  foe  16*  of  December.  The  well  was 
sampled  without  purging  on  foe  17*  of  December.  Both  samples  were  taken  at 
the  top  of  the  water  column  with  a  bailer.  All  of  foe  explosives  detected 
(HMX,  RDX,  1,33-TNB,  2,4-DNT  and  2,4,6-TNT)  were  1  to  2  orders  of 
magnitude  higher  on  the  17*  than  on  foe  16*,  with  the  exception  of  NB  which 
was  detected  only  in  the  sample  taken  the  16*.  The  analyte  concentrations  for 
the  samples  on  foe  2nd  and  17th  of  December  were  the  same  order  of 
magnitude. 
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Table  2 

Well  Screen  Intervals 


Ground 

Surface 

Elevation, 

ft 

Screened 

Interval 

Elevation, 

ft 

Geologic  Unit 

Comments 

569.3 

486.8  to 

501.8 

Alluvium 

Screened  in  top  alluvial 
aquifer;  unconfined  water 
table  aquifer 

562.9 

281.4  to 

291.4 

Selah  Interbed 

Screened  in  basalt  flow  top; 
confined  aquifer;  second 
flow  top  below  alluvial 
aquifer 

614.3 

478.8  to 

498.8 

Alluvium 

Screened  in  top  alluvial 
aquifer;  unconfined  water 
table  aquifer 

614.2 

431.2  to 

441.2 

Elephant 

Mountain  Member 
basalt 

Screened  21  feet  below  top 
of  basalt-alluvium  contact 

614,0 

278  to  288 

Selah  Interbed 

Screened  in  basalt  flow  top; 
confined  aquifer;  second 
flow  top  below  alluvial 
aquifer 
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Well  Cluster  4-9 

Well  4-9  is  clustered  with  wells  MW-28  and  SB-3.  The  well  cluster  is 
approximately  900  feet  southeast  of  the  washout  lagoons.  Well  MW-28, 
installed  in  1987,  has  a  20  foot  screen  at  the  top  of  the  unconfined  alluvial 
aquifer  (Table  3).  Well  SB-3,  installed  in  1987,  has  a  10  foot  screen  with  foe 
top  of  foe  screen  being  21  feet  below  the  top  of  the  Elephant  Mountain  basalt 
The  SB-3  well  screen  is  in  the  weathered/fractured  Elephant  Mountain  basalt 
Well  4-9,  installed  in  1990,  has  a  10  foot  screen  in  foe  Selah  Interbed  which  is 
the  second  confined  basalt  interbed  aquifer  below  foe  alluvial  aquifer.  Wells 
MW-28,  SB-3  and  4-9  are  about  20  feet  apart 

Table  4  contains  the  historical  explosive  chemical  data  for  wells  MW-28, 
SB-3  and  4-9.  NB  and  tetryl  have  not  been  detected  in  the  wells.  RDX  is  the 
only  explosive  that  has  been  consistently  detected  in  all  three  wells.  HMX  and 
1,3,5-TNB  have  been  detected  consistently  in  wells  MW-28  and  4-9  but  not  in 
well  SB-3  where  only  1,3,5-TNB  was  detected  in  1  round.  1,3-DNB  was 
detected  in  3  of  4  sampling  rounds  in  well  MW-28,  1  of  4  rounds  in  well  4-9 
and  none  of  4  rounds  in  well  SB-3.  2,4,6-TNT  was  detected  in  3  of  4  sample 
rounds  in  well  4-9,  and  not  delected  in  4  rounds  in  wells  MW-28  and  SB-3. 
2,6-DNT  was  detected  in  only  1  of  4  sample  rounds  in  MW-28,  and  not 
detected  in  4  rounds  in  wells  4-9  and  SB-3. 

The  concentrations  of  1,3-DNB,  1,3,5-TNB,  2,4-DNT,  2,6-DNT  and  2,4,6- 
TNT  have  not  exceeded  5  ug/L.  The  concentrations  of  HMX  are  usually  1 
order  of  magnitude  higher  in  well  MW-28  than  in  well  4-9,  and  has  not  been 
detected  in  well  SB-3.  The  concentrations  of  RDX  are  similar  in  wells  MW- 
28  (1,000  to  6,800  ug/L)  and  4-9  (270  to  5,600  ug/L),  but  usually  two  to  three 
orders  of  magnitude  less  in  well  SB-3  (0.65  to  8.26  ug/L). 
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4  Data  Collection  and 
Analysis 

Wells  4-8  and  4-9  were  sampled  in  February  1993  to  determine  if  the 
contaminants  previously  detected  were  leaking  into  the  wells  from  the  alluvial 
aquifer.  The  February  1993  samples  were  analyzed  for  the  9  analytes  that  had 
been  reported  in  the  IRDMIS  data  plus  2  additional  analytes,  2A-DNT  (2- 
Amino-4 ,6-Dintxt) toluene)  and  4A-DNT  (4-Amino-2,6-Dintrotoluene). 


Sampling  Method 

Three  rounds  of  samples  were  taken  at  wells  4-8  and  4-9.  The  sampling 
schedules  for  each  well  were: 

Pre-purge  Bailer  Prior  to  die  well  being  purged  with  a 

Sample  submersible  pump,  a  sample  was  taken  at  the 

top,  middle  and  bottom  of  the  water  column 
with  a  point  source  bailer. 

Purge  Sample  As  die  well  was  purged  with  a  submersible 

pump,  a  sample  was  taken  at  0,  0.25,  0.5,  0.7S 
and  1  well  volume,  and  at  each  well  volume 
thereafter.  The  pump  was  placed  at  the  top  of 
the  water  column. 

Post-purge  Bailer  One  day  after  the  well  was  purged  with  a 

Sample  submersible  pump,  a  sample  was  taken  at  the 

top,  middle  and  bottom  of  the  water  column 
with  a  point  source  bailer. 

The  point  source  bailer  has  a  valve  at  each  end  of  the  bailer.  Both  valves 
are  open  as  the  bailer  is  lowered  through  the  water  column,  allowing  water  to 
flow  through  the  bailer.  When  die  bailer  is  retrieved  both  valves  close, 
caphiring  die  water  at  the  depth  the  bailer  was  stopped. 
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A  Kech  2-inch  submersible  pump  was  used  to  purge  each  well.  The  pump 
was  placed  3  to  5  feet  below  the  top  of  the  water  column  and  pumped  at  a  rate 
of  3  to  4  gallons  per  minute  (gpm).  Samples  for  chemical  analysis  were  taken 
horn  die  discharge  line. 

The  point  source  bailer  was  triple  rinsed  with  distilled  water  before  each 
well  was  sampled.  A  sample  of  the  last  rinse  water  before  the  first  sample 
was  collected  in  each  well  was  collected  and  analyzed.  No  explosives  were 
detected  in  the  samples. 

The  submersible  pump  was  triple  rinsed  with  distilled  water  before  being 
used  in  each  of  the  wells.  A  sample  of  the  last  rinse  water  from  the  initial 
rinseate  was  collected  and  analyzed.  No  explosives  were  detected. 


Well  4-8 

Pre-purge  point  source  bailer  samples  were  taken  from  1310  to  1330  hours 
on  17  February  1993  (Table  S).  The  well  was  purged  and  sampled  with  a 
submersible  pump  from  1400  to  1540  hours  on  17  February  1993.  Post-purge 
point  source  bailer  samples  were  taken  from  0800  to  0830  hours  on  18 
February  1993.  Point  source  bailer  samples  were  taken  at  depths  of  122  feet 
(top  of  water  column),  202  feet  (middle  of  water  column)  and  280  feet  (bottom 
of  water  column).  The  bottom  point  source  bailer  samples  were  taken  in  die 
well  screen  The  chemical  data  are  listed  in  Appendix  B  and  discussed  below. 


Pre-purge  bailer  samples 

Nine  of  the  eleven  explosive  analytes  were  detected  in  die  pre-purge  bailer 
samples  (Table  6).  NB  and  2,6-DNT  were  not  detected.  The  concentration  of 
each  of  the  nine  analytes  detected  generally  decreased  from  the  top  to  bottom 
samples,  except  for  2,4,6-TNT.  The  decreases  in  the  concentrations  were 
usually  less  than  an  order  of  magnitude.  HMX  and  RDX  concentrations 
decreased  from  1320  ug/L  to  937  ug/L,  and  1930  ug/L  to  1570  ug/L, 
respectively,  from  die  top  sample  to  the  bottom  sample,  while  decreases  in  die 
concentration  of  1,3,5-TNB,  1,3-DNB,  tetryl,  2,4-DNT,  2A-DNT  and  4A-DNT 
were  less  than  24  ug/L  from  the  top  sample  to  the  bottom  sample.  The  highest 
concentration  of  2,4,6-TNT  was  in  the  middle  sample  (1,810  ug/L)  while  the 
lowest  was  in  the  top  sample  (1,540  ug/L).  Figures  6  and  7  show  the 
relationships  between  analyte  concentrations  and  depths  sampled. 
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Table  5 

Wells  4-8  and  4-9  Bailer  Sample  Times  and  Depths 


Sample 

Interval  of 

Depth  to 

Date 

Sample 

Depth  from 

Water 

Bottom 

Well 

February 

Sample 

Time 

Top  of  PVC 

Column 

Screen, 

Number 

1993 

No. 

Casing,  ft 

Sampled 

ft 

4-9 

16 

156  -  B 

1100 

156.1* 

Top 

336 

241  -  B 

1115 

241 

Middle 

330  -  B 

1130 

330 

Bottom 

18 

156- A 

0700 

156.1* 

Top 

241  -  A 

0715 

241 

Middle 

330  -  A 

0730 

330 

Bottom 

4-8 

17 

122 -B 

1310 

122.2* 

Top 

281.5 

202 -B 

1320 

202 

Middle 

280  -B 

1330 

280 

Bottom 

18 

122- A 

0800 

122.2* 

Top 

202 -A 

0815 

202 

Middle 

280- A 

0830 

280 

Bottom 

Sample  Time  in  military  time 
B  -  sampled  before  purging 
A  -  sampled  after  purging 
*  —  depth  to  water  table  from  top  of  PVC  casing 
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Table  6 

Well  4*6  Explosives  Data  for  Bailer  and  Purge  Samples 


Analytes,  Ufl/L 


1  A#-  1,3- 

TNB  ONB 


122  -  B  1  1,320  1 1,030  I  155 


202  -B  1,040  1,780  146 


280  -  B  037  1,570  131 


an 


0  -VP  1,040  1,000 


0.25  -VP  1,000  1,620 


0.50 -VP  |  024  1 1,550 


0.75  -VP  I  870 


1  -VP 


-VP  47.7 


-VP  26.5 


-VP  24.0 


5  -VP  10.6 


1,440  1 110 


2Afi-  2,4- 
Tetryl  TNT  DNT 


1,540  164 


1,810  156 


1,650  |  141 


1,440  150 


1,680  144 


1,570  136 


1,480  130 


1,300  124 


41.6  6.5 


•: 


B  -  Point  aouroe  batter  samples  taken  17  February  1003  before  purging 
VP  -  Volume  purged  before  tamping  on  17  February  1003 
A  -  Point  aouroe  batter  aampies  taken  18  February  1003  after  purging 
<  -  Below  Detection  limit  of  0.1  ug/L 
J  -  Estimated  value 

2,6-DNT  and  NB  below  detection  limit  in  all  aampiee 


10.1 

5.8 

0.2 

4.0 

0.6 

5.2 
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122  202  280 

SAMPLE 


Figure  6.  Concentration  of  HMX,  RDX,  1,3,5-TNB,  2,4,6-TNT  and  2,4-DNT  in 
well  4-8  pre-  (solid  line)  and  post-purge  (dash  line)  bailer  samples 
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SAMPLE 


Figure  7.  Concentration  of  1 ,3-DNB,  tetryl,  2A-DNT  and  4A-DNT  in  well  4-8 
pre-  (solid  line)  and  post-purge  (dashed  line)  bailer  samples 
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Purge  templet 

Five  well  casing  volumes  were  removed  from  well  4-8  with  a  submersible 
pump  positioned  approximately  5  feet  below  the  top  of  the  water  column. 

After  approximately  5  gallons  of  water  had  been  removed  from  the  well  the 
initial  or  0  volume  sample  was  taken.  Samples  were  then  taken  when  0.25. 
0.50,  0.75,  1,  2,  3, 4  and  5  well  casing  volumes  were  removed.  The  same  nine 
explosive  analytes  detected  in  the  pre-purge  bailer  samples  were  detected  in 
die  purge  samples  (Table  6). 

The  explosives  data  from  O  thru  1  well  volumes  are  similar  to  the  pie- 
purge  bailer  data.  For  example  HMX  concentrations  for  the  pre-purge  bailer 
samples  were  1,320  ug/L,  1,040  ug/L  and  937  ug/L  for  the  top,  middle  and 
bottom  samples,  respectively,  while  the  corresponding  purge  volume  samples 
were  1,040  ug/L,  924  ug/L  and  829  ug/L  for  die  0, 030  and  1  volume 
samples,  respectively.  HMX,  RDX,  1,33-TNB,  and  2,4-DNT  show  a  general 
decline  in  concentration,  usually  not  exceeding  1  order  of  magnitude,  as  the 
well  was  purged  from  0  to  1  well  volume.  There  was  no  significant  change  in 
the  concentrations  of  1,3-DNB,  tetryl,  2,4,6-TNT,  2A-DNT  and  4A-DNT  from 
0  to  1  well  volume.  Figures  8  and  9  illustrate  the  sharp  decrease  in  analyte 
concentrations  after  two  well  volumes  were  removed.  The  analyte 
concentrations  dropped  two  orders  of  magnitude  for  HMX,  RDX,  1,33-TNB, 
2,4,6-TNT  and  2,4-DNT.  1,3-DNB  concentrations  dropped  from  0.9  ug/L  at  1 
well  volume  to  below  the  detection  limit  of  0.1  ug/L  after  two  well  volumes 
were  removed.  As  can  be  seen  in  Table  6,  thane  was  a  continual  general 
decrease  in  analyte  concentrations  as  3, 4  and  5  well  volumes  were  removed, 
but  not  as  significant  as  the  decrease  between  1  and  2  well  volumes. 


Post-purge  bailer  samples 

The  post-purge  bailer  samples  were  taken  approximately  16  hours  after  the 
submersible  pump  had  been  turned  off  and  removed  from  well  4-8  (Table  5). 
The  post-purge  bailer  samples  were  usually  1  to  2  orders  of  magnitude  less 
than  the  pre-purge  bailer  samples  and  the  0, 03  and  1  volume  purge  samples. 
The  highest  contaminant  concentrations  are  also  the  top  sample  except  for 
RDX  where  the  middle  sample  was  tire  highest  The  top  sample  concentration 
was  usually  an  order  of  magnitude  higher  than  the  bottom  sample.  Low 
concentrations  of  tetryl  and  1,3-DNB  were  detected  in  the  top  sample  but  the 
middle  and  bottom  samples  were  below  the  detection  limit  The  middle  and 
bottom  samples  had  concentrations  similar  to  the  2  thro  5  volume  purge 
samples,  except  for  RDX  and  2,4,6-TNT  which  had  higher  values.  Unlike  the 
pre-purge  bailer  samples,  the  concentration  of  HMX,  1,33-TNB,  2,4,6-TNT, 
2,4-DNT,  2A-DNT  and  4A-DNT  in  the  bottom  post-purge  bailer  sample  were 
slightly  higher  than  the  top  sample. 


22 


Chapter  4  Data  Collection  and  Analysis 


I  I  I  I  I  T  T  T  T 

0  02505 0i75  1  2  3  4  9 

PURGE  VOLUME 


Figure  8.  Concentration  of  HMX,  RDX,  1 ,3,5-TNB,  2,4,6-TNT  and  2,4-DNT  in 
well  4-8  purge  samples 
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Figure  9.  Concentration  of  1 ,3-TNB,  tetryl.  2A-DNT  and  4A-DNT  in  well  4-8 
purge  samples 
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Well  4-9 

Pre-purge  point  source  bailer  samples  were  taken  from  1100  to  1130  hours 
on  16  February  1993  (Table  5).  A  0  volume  purge  sample  was  taken  at  1455 
hours  on  16  February  1993  with  a  submersible  pump  but  sampling  was 
suspended  due  to  pump  failure.  The  well  purge  was  restarted  on  17  February 
1993  and  sampled  from  0810  to  1050  hours.  A  0  volume  sample  was 
collected  on  17  February.  The  post-purge  bailer  samples  were  taken  from 
0700  to  0730  hours  on  18  February  1993.  A  bailer  sample  was  taken  at  a 
depth  of  156  feet  (top  of  water  column),  241  feet  (middle  of  water  column) 
and  330  feet  (bottom  of  water  column).  The  bottom  bailer  sample  was  taken 
in  the  well  screen.  The  chemical  data  are  listed  in  Appendix  B  and  discussed 
below. 


Pre-purge  bailer  samples 

HMX,  RDX,  1,3,5-TNB,  tetryl  and  2,4,6-TNT  were  die  only  explosives 
detected  in  the  pre-purge  bailer  samples  (Table  7).  The  tetryl  and  2,4,6-TNT 
values  (0.2  J)  are  estimated  values.  1,3-DNB,  2,4-DNT,  2,6-DNT,  2A-DNT, 
4A-DNT  and  NB  were  not  detected  in  any  of  die  pre-purge,  purge  or  post¬ 
purge  samples.  The  RDX,  HMX  and  1,3,5-TNB  concentrations  were  uniform 
throughout  the  water  column.  HMX  ranged  from  1.9  ug/L  in  the  top  sample 
to  2  ug/L  in  die  bottom  sample  while  1,3,5-TNB  ranged  from  4  to  3.6  ug/L, 
top  to  bottom,  respectively.  RDX  ranged  from  2,690  ug/L  in  the  top  sample  to 
2,380  ug/L  in  the  bottom  sample.  Figures  10  and  11  show  relationships 
between  analyte  concentrations  and  depths  sampled. 


Purge  samples 

HMX,  RDX,  1,3,5-TNB,  and  2,4,6-TNT  were  the  only  analytes  detected  in 
the  purge  samples.  2,4,6-TNT  was  detected  only  once  at  1.1  ug/L  in  die  025 
volume  sample.  The  analyte  concentrations  in  die  0  volume  sample  (sample 
0*.  Table  7)  taken  on  16  February  1993  are  similar  to  the  pre-purge 
concentrations,  while  the  concentrations  for  die  0  volume  sample  taken  on  17 
February  1993  are  slightly  lower  than  the  pre-purge  and  0°  purge  samples. 

The  HMX  values  decreased  from  1.8  ug/L  in  the  0  volume  sample  to  below 
detection  limit  in  die  0.75  volume  sample.  1,3,5-TNB  decreased  from  3 2 
ug/L  in  the  0  volume  sample  to  below  detection  limit  in  the  1  volume  sample. 
RDX  decreased  from  2,120  ug/L  in  the  0  volume  sample,  to  361  ug/L  in  the 
0.75  volume  sample,  and  to  5  ug/L  in  the  4  volume  sample.  Figure  12  and  13 
illustrates  die  decrease  in  analyte  concentrations  during  purging. 
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Post-purge  boiler  simples 


HMX  and  RDX  were  the  only  two  analytes  detected  in  the  post-purge 
bailer  samples  and  HMX  was  detected  only  in  die  top  sample  at  0.5  ug/L. 
RDX  values  decreased  from  434  ug/L,  to  77.8  ug/L,  to  15.4  ug/L  in  the  top, 
middle  and  bottom  samples,  respectively  (Figure  10  and  11). 


Table  7 

Well  4-9  Explosives  Pats  for  Bailer  and  Purge  Samples 


Analytes,  ug/L 


HMX 

RDX 

1H-TMB 

Tetryt 

2,4,6-TNT 

ms 

-B 

1.8 

2,680 

4 

< 

01 J 

-8 

21 

2100 

3.1 

01 J 

0.2  J 

|  330 

-B 

2 

2180 

3.6 

< 

< 

‘v<!'K'KvX 
viv.  sv;s-.v.  .v.»<v. :• 

llRjglltf 

(O’) 

-VP 

2.3 

2110 

4.7 

< 

< 

0 

-VP 

11 

2,120 

3  2 

< 

< 

0.25 

-VP 

1.4 

1,720 

3 

< 

i.i 

0.50 

-VP 

0.6 

1,720 

1 

< 

< 

0.75 

-VP 

< 

361 

01 

< 

< 

1 

-VP 

< 

81.7 

< 

< 

< 

2 

-VP 

< 

5.1 

< 

< 

< 

3 

-VP 

< 

4 

< 

< 

< 

4 

-VP 

< 

6 

< 

< 

< 

•  '  .  s 

1 156 

-A 

01 

434 

< 

< 

< 

m 

< 

77.8 

< 

< 

< 

1 330 

-A 

< 

15.4 

< 

< 

< 

B  —  Point  •own  baiter  ampin  takan  16  February  1803  before  purging  | 

VP  -  Voiuma  purgad  baton  aamping  on  17  February  1803 

A  -  Point  aouroa  baler  aamptea  takan  18  February  1803  after  purging 

<  -  Below  detection  Smite  of  0.1  ug/L 

J- Estimated  value 

( 0* )  —  sampled  on  16  February  1803 

1,3-DNB,  2,4-DNT,  2,6-ONT,  2A-DNT.  4A-0NT  and  NB  below  detection  Imit  in  aS  samples  fl 
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Figure  11.  Concentration  of  HMX  in  well  4-9  pre-  (solid  line)  and  post-purge 
(dashed  line)  baiter  samples 
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Figure  13.  Concentration  of  HMX,  1,3,5-TNB  and  2,4,6-TNT  in  well  4-9  purge 
samples 
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5  Discussion 


The  explosive  contaminants  in  wells  4*8  and  4-9  are  in  higher 
concentrations  at  the  top  of  the  water  column  than  in  the  screened  area  of  the 
wells  indicating  the  contaminants  are  entering  the  monitor  wells  at  or  above 
the  top  of  the  water  column.  The  decrease  in  the  concentration  of  the 
explosives  as  tire  wells  were  purged  verifies  the  contaminants  are  not  coming 
from  die  Selah  Interbed  aquifer  where  the  wells  are  screened,  but  are  entering 
the  wells  through  the  well  casing  in  the  upper  part  of  the  wells. 

The  concentration  of  explosives  in  die  pre-  and  post-purge  bailer  samples 
indicate  the  contaminants  are  entering  the  wells  at  a  relative  slow  rate.  The 
explosives  in  the  top,  middle  and  bottom  pre-purge  bailer  samples  are  usually 
an  order  of  magnitude  higher  than  the  post-purge  bailer  samples  which  were 
taken  16  (well  4-8)  and  19  (well  4-9)  hours  after  the  wells  were  purged. 

The  explosives  chemical  data  from  die  February  1993  purge  and  pre-  and 
post-purge  bailer  samples  indicate  explosives  were  leaking  into  wells  4-8  and 
4-9  through  a  crack  and/or  a  casing  joint  in  the  PVC  casing  located  near  the 
top  of  the  water  column  in  both  wells.  Video  tapes  of  wells  4-8  and  4-9  were 
made  in  August  1993  to  see  if  the  leaks  in  die  PVC  casings  could  be 
identified.  A  visible  leak  was  detected  at  a  casing  joint  in  each  welL  The 
casing  joint  located  73  ft  below  ground  surface  in  well  4-8  and  147  ft  below 
ground  surface  in  well  4-9  was  leaking.  The  observed  leaks  in  each  well 
would  produce  an  estimated  1  to  3  gallons  of  water  a  day. 

The  video  tapes  show  the  casing  joints  in  wells  4-8  and  4-9  usually  appear 
as  tight,  hardly  visible  joints  on  one  side  of  the  casing  and  as  very  small 
visible  seams  or  openings  on  the  opposite  side  of  the  casing.  There  is  no 
visible  evidence  of  any  cracks  in  the  PVC  pipe  at  the  joints  or  elsewhere.  The 
weight  of  die  well  casing  (283  ft  and  338  ft  for  wells  4-8  and  4-9, 
respectively),  including  the  well  screen,  on  the  casing  joints  as  the  wells  were 
being  installed,  could  have  stretched  or  possibly  cracked  some  of  the  casing 
joints  enough  to  cause  diem  to  leak. 

The  visible  leaking  joints  are  located  in  the  alluvium.  Bentonite  grout 
(Volclay  grout  in  well  4-8  and  bentonite  powder  in  well  4-9)  was  used  instead 
of  cement-bentonite  grout  to  grout  tire  wells  from  die  top  of  the  filter  packs  to 
the  top  of  the  water  table  in  the  alluvial  aquifer.  Benonite  grout  was  used 


Chapters  Discussion 


31 


instead  of  cement-bentonite  grout  because  the  weight  of  a  column  of  cement- 
bentonite  grout  and  the  beat  generated  as  cement-bentonite  grout  set  up  may 
have  collapsed  schedule  40  PVC  casing.  The  leaks  in  the  casing  joints 
indicate  the  alluvium  is  in  direct  contact  with  the  PVC  casing,  at  least  in  the 
areas  where  the  joints  are  leaking.  The  collapse  of  the  alluvial  sands  and 
gravels  as  the  metal  casings  were  being  removed  evidently  pushed  the 
bentonite  grout  away  from  the  PVC  casing. 

The  Army  is  preparing  plans  to  have  wells  4-8, 4-9  and  two  other  wells 
screened  in  the  Selah  Interbed  aquifer  removed  in  1994.  Tire  wells  are  to  be 
drilled  out  and  the  boreholes  filled  with  bentonite-cement  grout  to  prevent 
groundwater  leakage  from  the  alluvial  aquifer  into  the  basalt  aquifers. 
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6  Conclusions 


the  highest  concentration  of  contaminants  were  in  the  samples  taken  at  the 
top  of  the  water  column  in  wells  4-8  and  4-9.  The  concentration  of 
contaminants  dropped  2  to  3  orders  of  magnitude  after  2  to  3  well  casing 
volumes  were  purged  from  wells  4-8  and  4-9.  the  highest  contaminant  levels 
in  the  pte-  and  post-purge  bailer  samples  were  at  the  top  of  the  water  column 
in  both  wells.  These  data  show  the  contaminants  were  not  coming  from  the 
Selah  Interbed  Aquifer,  but  were  entering  the  well  casings  through  a  crack  in 
the  PVC  casing  or  casing  joints  at  or  above  die  piezometric  elevation  of  the 
Selah  Interbed  aquifer.  The  increase  in  contaminant  concentrations  from  the 
time  the  last  well  purge  samples  were  taken  until  the  top  post-purge  bailer 
samples  were  taken  indicate  the  rate  of  leakage  into  the  wells  is  very  low. 

The  alluvial  and  Rattlesnake  Ridge  Interbed  aquifers  are  two  possible 
sources  of  water  (hat  could  leak  into  wells  4-8  and  4-9.  The  contaminated 
alluvial  water  table  aquifer  is  at  a  higher  elevation  than  the  piezometric  surface 
of  the  Selah  Interbed  aquifer  thus  facilitating  leakage  into  (he  monitor  wells 
screened  in  the  Selah  Interbed.  Monitor  wells  installed  in  the  Rattlesnake 
Ridge  Interbed  aquifer  at  well  dusters  4-8  and  4-9  (Dames  and  Moore,  1993) 
show  the  Rattlesnake  Ridge  Interbed  aquifer  is  a  confined  aquifer  with  water 
level  elevations  similar  to  those  in  die  Selah  Interbed  aquifer,  however  no 
explosive  contaminants  were  detected  in  die  monitor  wells  screened  in  the 
Rattlesnake  Ridge  Interbed  aquifer. 

The  explosive  contaminants  in  wells  4-8  and  4-9  appears  to  be  leaking  into 
the  wells  from  the  alluvial  aquifer  through  a  crack  in  the  casing  and/or  a 
casing  joint  The  leak  is  at  or  above  the  piezometric  surface  in  both  wells. 
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7  Lessons  Learned 


Once  a  ground  water  monitor  well  is  installed,  defects  in  the  well  can  not 
be  easily  detected  from  the  ground  surface  without  using  a  video  camera.  A 
collapsed  casing  or  screen  is  usually  easily  detected  because  of  physical 
problems  with  sampling.  A  leak  in  a  well  casing  screened  below  die  water 
table  or  in  a  different  aquifer  is  not  as  evident.  The  leaks  in  well  4-8  and  4-9 
were  first  indicated  by  erratic  changes  in  chemical  data  and  changes  in  color  of 
the  water  during  well  purging. 

Any  erratic  change  in  chemical  data  should  be  very  carefully  reviewed  to 
determine  why  the  change  occurred.  Some  examples  of  erratic  change  could 
be: 

•  order  of  magnitude  changes  in  concentration  between  sampling  rounds; 

•  concentration  ranges  variable  in  one  well  and  uniform  in  other  wells 
screened  in  the  same  zone; 

•  changes  in  analytes  over  several  sampling  rounds. 

Detailed  field  notes  describing  all  aspects  of  the  sampling  procedure  should 
be  kept  for  each  well.  Anything  that  makes  a  well  different  from  other  wells 
screened  in  the  same  aquifer  could  indicate  possible  problems  with  the  well 
casing.  Some  examples  of  physical  changes  are: 

•  color  changes  during  purging  or  sampling; 

•  odors; 

•  increases  in  volume  of  sediment; 

•  temperature  changes. 

Schedule  80  PVC  casing  should  be  used  for  monitor  wells  that  are  100  ft 
or  deeper.  The  thicker  casing  will  be  stronger  at  the  joints  to  support  the 
weight  of  the  casing  as  foe  well  is  being  installed.  The  thicker  casing  will 
probably  not  be  affected  as  much  by  foe  heat  generated  as  a  cement-bentonite 
grout  cures  or  foe  weight  of  the  cement-bentonite  grout  column. 

If  a  well  is  to  be  installed  in  or  through  a  coarse  granular  material,  such  as 
large  gravels  or  cobbles,  that  will  collapse  as  a  drilling  casing  is  being 
removed  during  well  installation,  a  permanent  casing  of  at  least  4  to  6  inches 
greater  diameter  than  the  well  casing  should  be  installed  through  foe  granular 
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material.  The  pennanent  casing  will  seal  off  that  portion  of  the  aquifer 
preventing  the  granular  material  from  collapsing  on  the  well  casing.  If  a 
pennanent  casing  is  not  used,  schedule  80  PVC  well  casing  would  be 
preferable  to  prevent  the  collapse  of  the  coarse  granular  material  from 
damaging  the  well  casing  as  the  drill  casing  is  removed. 
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Appendix  A 

Explosives  Chemical  Data 
from  IRDMIS 


ANALYTE 

SAMPLE 

DATE 

BOOL1 

MEASURED 
VALUE  ua/L 

246TNT 

22-«pr-1061 

1.10 

04 

246TNT 

15+4-1981 

8.80 

03 

246TNT 

04-nov-1981 

6.10 

03 

24DNT 

22-apr-IMI 

LT 

4.80 

-01 

24DNT 

15+4-1981 

4.50 

00 

24DNT 

04-OOV-1881 

3.80 

00 

260NT 

22-apr-198l 

7.60 

02 

260NT 

15+4-1961 

6.80 

02 

260NT 

04-nov-1061 

3.90 

02 

ROX 

22-apr-1981 

1.00 

04 

RDX 

15+4-1981 

1.80 

03 

ROX 

04-noM981 

1.50 

03 

TETRYL 

22-apr-1981 

LT 

9.80 

-01 

TETRYL 

15+4-1981 

LT 

9.80 

-01 

TETRYL 

04-OOV-1981 

LT 

9.80 

-01 

135TNB 

07+4-1988 

4.20 

02 

130NB 

07+4-1988 

LT 

6.10 

-01 

246  TNT 

07+4-1988 

3.40 

03 

240 NT 

07+4-1988 

3.30 

02 

260NT 

07+4-1988 

5.30 

00 

HMX 

07+4-1968 

1.40 

03 

NB 

07+4-1988 

LT 

1.13 

00 

RDX 

07+4-1988 

5.70 

03 

TETRYL 

07+4-1968 

LT 

1.23 

01 

135TNB 

Oe-nov-1990 

4.20 

02 

135TNB 

19406-1991 

4.40 

02 

130NB 

Oenov-1990 

1.79 

01 

130NB 

194ab-1991 

8.82 

00 

246TNT 

0e-nov-1990 

3.10 

03 

246TNT 

19406-1991 

3.20 

03 

24DNT 

08-ncv-1990 

3.40 

02 

24DNT 

19406-1991 

4.30 

02 

26DNT 

OO-nw-1990 

LT 

1.15 

00 

260 NT 

19406-1991 

LT 

1.15 

00 

HMX 

0e<wv-1990 

5.90 

02 

HMX 

19406-1991 

1.30 

03 

NB 

Oe-nov-IOSO 

1.57 

01 

NB 

19-106-1991 

LT 

1.07 

00 

ROX 

Oenw-1990 

2.80 

03 

TETRYL 

06-ncv-1990 

LT 

5.66 

4)1 
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SAMPLE 

PATE 


BOOL.1 


MEASURED 
VALUE,  ua/L 


A2 


0 

TETRYl 

19-M6-1991 

LT 

0 

135TNB 

15-dso-1992 

9 

130NB 

15880-1992 

9 

246TNT 

16880-1992 

9 

24DNT 

16880-1992 

9 

260  NT 

1&880-1992 

9 

HMX 

15880-1992 

9 

NB 

15880-1992 

LT 

9 

ROX 

16880-1992 

9 

TETRYL 

15880-1992 

4-8 

136TNB 

16-oct-1990 

LT 

4-8 

136TNB 

284«6-1991 

4-8 

130NB 

16oct-1990 

LT 

48 

130NB 

28-fat>-1991 

48 

246TNT 

15od-1990 

4-8 

246 TNT 

26485-1991 

48 

24DNT 

16-ocM990 

48 

24DNT 

26486-1991 

48 

26DNT 

16-OC41990 

LT 

4-8 

260NT 

28486-1991 

LT 

48 

HMX 

15od-1990 

48 

HMX 

26486-1991 

48 

.MB 

16oet-1990 

LT 

48 

NB 

26496-1991 

LT 

48 

ROX 

16-od-1990 

48 

RDX 

26486-1991 

48 

TETRYL 

1  Boot- 1990 

LT 

48 

TETRYL 

26486-1991 

LT 

4-8 

136TNB 

ll-OCt-1992 

48 

136TNB 

02880-1992 

48 

136TNB 

16880-1992 

48 

136TNB 

17880-1992 

48 

13DNB 

ll-oct-1992 

LT 

4-8 

13DNB 

02880-1992 

LT 

48 

13DNB 

16880-1992 

LT 

48 

130NB 

17880-1992 

LT 

48 

246TNT 

ll-oct-1992 

48 

248TNT 

02880-1992 

48 

246TNT 

16880-1992 

48 

246TNT 

17880-1992 

48 

240 NT 

11-OC61992 

48 

240NT 

02880-1992 

48 

240 NT 

16880-1992 

48 

240NT 

17880-1992 

48 

260 NT 

ll-oct-1992 

LT 

48 

260NT 

02880-1992 

LT 

48 

26DNT 

16880-1992 

LT 

48 

260NT 

17880-1992 

LT 

48 

HMX 

ll-oct-1992 

48 

HMX 

02880-1992 

48 

HMX 

16880-1992 

48 

HMX 

17880-1992 

48 

NB 

ll-oct-1992 

LT 

48 

NB 

02880-1992 

LT 

48 

NB 

16880-1992 

48 

NB 

17880-1992 

LT 

48 

RDX 

ll-oot-1992 

48 

ROX 

02880-1992 

48 

ROX 

16880-1992 

5.56 

-01 

2.60 

02 

4.67 

00 

2.90 

03 

3.20 

02 

7.76 

00 

1.30 

03 

6.45 

81 

2.30 

03 

8.53 

00 

6.26 

81 

3.92 

01 

5.19 

81 

6.53 

81 

8.34 

81 

3.90 

02 

1.46 

00 

6.00 

01 

1.15 

00 

1.15 

00 

1.08 

01 

3.50 

02 

1.07 

00 

1.07 

00 

4.48 

01 

6.50 

02 

5.56 

81 

5.56 

81 

2.60 

02 

2.96 

01 

1.10 

00 

1.80 

01 

6.10 

00 

6.11 

81 

6.11 

81 

6.11 

81 

1.90 

03 

3.50 

02 

8.95 

00 

1.90 

02 

260 

02 

4.10 

01 

3.67 

00 

2.23 

01 

7.40 

81 

7.38 

82 

7.38 

82 

7.38 

82 

1.50 

03 

2.80 

02 

2.58 

01 

1.20 

02 

6.40 

00 

6.45 

81 

2.33 

00 

6.45 

81 

3.30 

03 

4.20 

02 

5.03 

00 
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W?LL_, 

ANALYTE 

SAMPLE 

DATE 

BOOL.’ 

MEASURED 
VALUE.  uo/L 

4-8 

RDX 

17-dac-1982 

1.70 

02 

4-6 

TETRYL 

ll-oct-1862 

LT 

2.60 

01 

4-8 

TETRYL 

02-doc-1982 

LT 

2.49 

00 

4-8 

TETRYl 

16-doc-1992 

LT 

1.66 

00 

4-8 

TETRYL 

17-doc- 1962 

LT 

1.66 

00 

4-8 

135TNB 

21 -oct-l  980 

LT 

6.26 

-01 

4-8 

135TNB 

01 -mar- 1881 

7.76 

-01 

4-8 

136TNB 

01-mar-1981 

LT 

626 

-01 

4-8 

13DNB 

21-0041860 

LT 

6.19 

-01 

4-8 

13DNB 

OI-mar-1991 

1.01 

00 

4-8 

13DNB 

OI-mar-1881 

LT 

5.19 

-01 

4-8 

246 TNT 

21 -oct-1880 

1.67 

00 

4-8 

246 TNT 

OI-mar-1881 

LT 

5.88 

-01 

4-8 

240  NT 

21 -oct-1880 

LT 

6.12 

-01 

4-8 

240NT 

OI-mar-1881 

LT 

6.12 

-01 

4-8 

260 NT 

21-oet-1880 

LT 

1.16 

00 

4-8 

260NT 

OI-mar-1881 

LT 

1.15 

00 

4-8 

HMX 

21-OC41800 

1.86 

00 

4-8 

HMX 

OI-mar-1881 

7.88 

00 

4-8 

HMX 

OI-mar-1881 

6.30 

00 

4-8 

NB 

21-OC41800 

LT 

1.07 

00 

4-8 

NB 

OI-mar-1881 

LT 

1.07 

00 

4-8 

RDX 

21-OC41800 

1.10 

03 

4-8 

RDX 

OI-mar-1881 

4.70 

03 

4-8 

RDX 

OI-mar-1881 

5.60 

03 

4-8 

TETRYL 

21-OC41880 

LT 

5.56 

-01 

4-8 

TETRYL 

OI-mar-1881 

LT 

5.56 

-01 

4-8 

136TNB 

11-0041882 

1.61 

00 

4-8 

196TNB 

11-0641882 

2.76 

00 

4-8 

135TNB 

03-dao-1862 

6.92 

-01 

44 

13DNB 

11-0041882 

LT 

6.11 

-01 

4-8 

13DNB 

034JOO-1982 

LT 

6.11 

-01 

4-8 

246TNT 

11-OC41882 

3.26 

00 

4-8 

246TNT 

11-0041882 

4.43 

00 

48 

246TNT 

03-doo-1962 

4.02 

00 

4-8 

24DNT 

11-0041882 

5.46 

-01 

48 

24DNT 

11-0041882 

7.26 

-01 

48 

24DNT 

034*0-1982 

3.11 

-01 

48 

260NT 

11-0041882 

LT 

7.38 

-02 

48 

26DNT 

034*0-1982 

LT 

7-38 

-02 

48 

HMX 

11-0041882 

2.00 

01 

48 

HMX 

11-0041882 

2.60 

01 

48 

HMX 

034too-1882 

1.54 

00 

48 

NB 

03-doc- 189  2 

LT 

6.45 

-01 

48 

RDX 

11-0041882 

9.20 

02 

48 

RDX 

1 1 -0041 882 

4.40 

03 

48 

RDX 

034loo-1882 

2.70 

02 

48 

TETRYL 

11-0041862 

LT 

2.49 

00 

48 

TETRYL 

034OC-1882 

LT 

2.49 

00 

MW- 28 

135TNB 

17-jun-1868 

LT 

5.60 

-01 

MW- 28 

130NB 

17+10-1888 

LT 

6.10 

-01 

MW- 28 

246 TNT 

17-jun-1888 

LT 

7.80 

-01 

MW- 28 

24DNT 

17+JO-1888 

LT 

6.00 

-01 

MW- 28 

260NT 

17+JR-1888 

LT 

5.50 

-01 

MW- 28 

HMX 

17+m-1888 

LT 

1.30 

00 

MW- 28 

NB 

17+Jn-1888 

LT 

1.13 

00 

MW-2B 

RDX 

17+m-1988 

1.00 

03 

MW- 28 

TETRYL 

17+441888 

LT 

6.60 

-01 

MW-28 

135TNB 

0S-nov-1880 

2.40 

00 

Appendix  A  Exptooivoo  Chemical  Data  from  IRDMIS 


A3 


WELL 

ANALYTE 

SAMPLE 

DATE 

BOOL.1 

MEASURED 
VALUE.  uo/L 

MW28 

136TNB 

144*6-1991 

3.37 

00 

MW- 28 

135TNB 

144*6-1991 

3.38 

00 

MW- 28 

130NB 

05-nov-1000 

1.57 

00 

MW- 28 

130NB 

144e6-1991 

6.44 

-01 

MW- 28 

13DNB 

144*6-1991 

LT 

5.19 

-01 

MW- 28 

248  TNT 

05-OOV-1880 

LT 

5.88 

-01 

MW-2B 

2 48 TNT 

14-1*6-1081 

LT 

5.68 

-01 

MW- 28 

240 NT 

OBnov-1990 

LT 

6.12 

-01 

MW- 28 

24DNT 

14-1*6-1 901 

LT 

6.12 

-01 

MW-2B 

260NT 

OS-nov-1990 

LT 

1.15 

00 

MW- 28 

260 NT 

144*6-1901 

LT 

1.15 

00 

MW- 28 

HMX 

OBnov-1990 

1.56 

01 

MW-28 

HMX 

144*6-1901 

1.74 

01 

MW- 28 

HMX 

144*6-1981 

2.01 

01 

MW-28 

NB 

06-nov-1090 

LT 

1.07 

00 

MW-28 

NB 

144*6-1901 

LT 

1.07 

00 

MW-28 

RDX 

06-oov-IOOO 

5.00 

03 

MW28 

ROX 

144*6-1981 

2.10 

03 

MW28 

RDX 

144*6-1991 

6.80 

03 

MW28 

TETRYL 

06-OOV-1B90 

LT 

5.56 

-01 

MW28 

TETRYL 

144*6-1991 

LT 

5.56 

-01 

MW-28 

138TNB 

04-dao-1992 

4.44 

00 

MW28 

13DNB 

043*6-1992 

1.03 

00 

MW28 

246TNT 

043*6-1992 

LT 

6.35 

-01 

MW-28 

240NT 

043*6-1992 

2.26 

-01 

MW28 

260NT 

043*6-1992 

1.05 

-01 

MW-28 

HMX 

043*6-1992 

6.00 

01 

MW2B 

NB 

043*6-1992 

LT 

6.45 

-01 

MW-28 

RDX 

043*6-1992 

3.20 

03 

MW-28 

TETRYL 

043*0-1992 

LT 

2.49 

00 

8B3 

136TNB 

IBjun-1988 

LT 

5.60 

31 

SB-3 

130NB 

IBjun-1988 

LT 

6.10 

31 

SB-3 

246TNT 

16+m-1988 

LT 

7.80 

31 

SB-3 

240NT 

IBjun-1988 

LT 

6.00 

31 

SB-3 

280NT 

HHun-1988 

LT 

5.60 

31 

3B-3 

HMX 

18+m-1988 

LT 

1.30 

00 

SB-3 

NB 

IS+jn-1988 

LT 

1.13 

00 

SB-3 

RDX 

16+10-1988 

6.50 

31 

SB-3 

TETRYL 

16+JO-1988 

LT 

6.60 

31 

SB-3 

136TNB 

04-OOV-1990 

LT 

6.26 

31 

SB-3 

135TNB 

194*6-1991 

LT 

6.26 

31 

SB-3 

130NB 

04-OOV-1000 

LT 

5.19 

31 

SB-3 

13DNB 

194*6-1991 

LT 

5.19 

31 

SB3 

246TNT 

04-OOV-1090 

LT 

5.88 

31 

SB-3 

246TNT 

194*6-1991 

LT 

5.88 

31 

SB-3 

24DNT 

04OOV-1990 

LT 

6.12 

31 

SB-3 

240NT 

194*6-1991 

LT 

6.12 

31 

SB3 

26DNT 

04-OOV-1990 

LT 

1.16 

00 

SB-3 

26DNT 

194*6-1991 

LT 

1.15 

00 

SB-3 

HMX 

04-OOV-1990 

LT 

1.65 

00 

SB-3 

HMX 

194*6-1991 

LT 

1.65 

00 

SB3 

NB 

04-OOV-1990 

LT 

1.07 

00 

SB-3 

NB 

194*6-1991 

LT 

1.07 

00 

SB-3 

RDX 

04-OOV-1990 

8.26 

00 

SB-3 

RDX 

194e6-1991 

5.32 

00 

SB-3 

TETRYL 

04-OOV-1990 

LT 

5.56 

31 

SB-3 

TETRYL 

194*6-1991 

LT 

5.56 

31 

SB-3 

135TNB 

093*6-1992 

4.60 

31 

SB-3 

13DNB 

093*6-1992 

LT 

6.11 

31 
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ANALYTE 

SAMPLE 

BOOL.’ 

MEASURED 
VALUE  uo/L 

246TNT 

00-dec- 1062 

LT 

6.35 

-01 

24DNT 

00-dec- 1962 

LT 

6.37 

-02 

26DNT 

00-dec- 1062 

LT 

7.38 

-02 

HMX 

OO-dec-1962 

LT 

1.21 

00 

NB 

00-dec- 1962 

LT 

6.45 

-01 

RDX 

OOdec-1962 

4.03 

00 

TETRYL 

OOdec-1962 

LT 

2.49 

00 

—  IT*  indcatM  Mow  detection  imit 

ED  VALUE,  ug/L  —  vatu*  such  as  *1.10  04*  equal  1 1,000  ug/L 
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Appendix  B 

Explosives  Chemical  Data  for 
Wells  4-8  and  4-9  February 
1993  Bailer  &  Purge  Samples 


•AMPLE 

FIELD 

REPORT 

MEASURED 

WELL 

DATE 

•AMPLE 

•AMPLE 

VALUE 

No. _ 

IMS 

No. 

Me. 

ANALYTE 

ma/L 

WM44 

17  Fab 

SAMPLE  1310 

122  -  B 

Nttrobenzane 

<  .0001 

Wa4  4-8 

17  Fab 

SAMPLE  1310 

122-B 

HMX 

1.32 

Wal4-6 

17  Fab 

SAMPLE  1310 

122  -  B 

BOX 

1.03 

Wei  4-8 

17  Fab 

SAMPLE  1310 

122  -B 

TNB 

.155 

Wei  4-6 

17  Fab 

SAMPLE  1310 

122-B 

ONB 

.001 

Wei  4-8 

17  Fab 

SAMPLE  1310 

122 -B 

TETRYL 

.006 

Wei  4-8 

17  Fab 

SAMPLE  1310 

122-B 

TNT 

1.54 

Wei  4* 

17  Fab 

SAMPLE  1310 

122-B 

2,4-ONT 

.164 

Wei  4-8 

17  Fab 

SAMPLE  1310 

122-B 

2,6-DNT 

<  .0001 

Wei  4-6 

17  Fab 

SAMPLE  1310 

122-B 

2-AMWO-4.0-DINITBOTOLUENE 

.0322 

WM44 

17  Fab 

SAMPLE  1310 

122-B 

4-AMPVO-2, 6-DIN  rTROTOLUENE 

0296 

WM44 

17  Fab 

SAMPLE  1320 

202 -B 

Nttrobenzane 

<  .0001 

Wei  4-8 

17  Fab 

SAMPLE  1320 

202 -B 

HMX 

1.04 

Wei  4-8 

17  Fab 

SAMPLE  1320 

202 -B 

RDX 

1.78 

Wei  4-6 

17  Fab 

SAMPLE  1320 

202 -B 

ire 

.146 

VMM 

17  Fab 

SAMPLE  1320 

202 -B 

ONB 

.001 

WM4-8 

17  Fab 

SAMPLE  1320 

202 -B 

TETRYL 

.0054 

VMM 

17  Fab 

SAMPLE  1320 

202  -8 

TNT 

1.81 

Wei  4-6 

17  Fab 

SAMPLE  1320 

202 -B 

2,4-ONT 

.156 

Wei  4-8 

17  Fab 

SAMPLE  1320 

202  -  B 

2,6-DNT 

«  .0001 

VMM 

17  Fab 

SAMPLE  1320 

202- B 

2-AMWO4E-0WrTR0T0LUENE 

.0283 

VMM 

17  Fab 

SAMPLE  1320 

202  -  B 

4-AMWO-2  6-WNIT  ROTCXUE  NE 

0223 

VMM 

17  Fab 

SAMPLE  1330 

280-B 

Nitrobenzene 

<  .0001 

WM  4-8 

17  Fab 

SAMPLE  1330 

280  -  B 

HMX 

.937 

WNM 

17  Fab 

SAMPLE  1330 

280-B 

ROX 

1.57 

VMM 

17  Fab 

SAMPLE  1330 

280-B 

TNB 

.131 

WM  4-8 

17  Fab 

SAMPLE  1330 

280-B 

ONB 

.0006 

WM  4-8 

17  Fab 

8AMPLE  1330 

280  •  B 

TETRYL 

.006 

VMM 

17  Fab 

SAMPLE  1330 

280-B 

TNT 

1.65 

VMM 

17  Fab 

SAMPLE  1330 

280-B 

2,4-ONT 

.141 

WM4-8 

17  Fab 

SAMPLE  1330 

280-B 

2,6-DNT 

<  .0001 

VMM 

17  Fab 

SAMPLE  1330 

280-B 

2^MNCMAOMITROTOLUENE 

.028 

WW44 

17  Fab 

SAMPLE  1330 

280-B 

4-AMINO-2>DWITnaTOLUENE 

0213 

Wei  4-8 

17  Fab 

SAMPLE  1400 

0  -  VP 

Mtrobanzana 

<  .0001 

WM  4-8 

17  Fab 

SAMPLE  1400 

0  -  VP 

HMX 

1.04 

Wei  4-6 

17  Fab 

SAMPLE  1400 

0  -  VP 

ROX 

1.0 

VMM 

17  Fab 

SAMPLE  1400 

0  -  VP 

TNB 

.146 

Wtl  4-6 

17  Fab 

SAMPLE  1400 

0  -  VP 

ore 

.001 

VMM 

17  Fab 

SAMPLE  1400 

0  -  VP 

TETRYL 

.0046 

VMM 

17  Fab 

SAMPLE  1400 

0  -  VP 

TNT 

1.44 

Wei  4-8 

17  Fab 

SAMPLE  1400 

0  -  VP 

2,4-DNT 

.150 
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SAMPLE 

FIELD 

REPORT 

MEASURED 

WILL 

DATE 

SAMPLE 

SAMPLE 

VALUE 

N& _ 

IMS 

No. 

No _ 

ANALYTE 

mo/L 

wsi+a 

17  Feb 

SAMPLE  1400 

0  •  VP 

2,5- DNT 

<  .0001 

VM44 

17  Feb 

SAMPLE  1400 

0  -  VP 

2-AMMO-4 .6-DtNfTROTOLUENE 

.0254 

Wei  4-8 

17  Feb 

SAMPLE  1400 

0  -  VP 

4-AMMO-2A-OINrmOTOLUENE 

0214 

Wei  4-4 

17  Feb 

SAMPLE  1415 

0.25  -  VP 

Nitrobenzene 

<  .0001 

Wsl  4-8 

17  Feb 

SAMPLE  1415 

0.25  -  VP 

HMX 

1 

Wil  4-4 

17  Feb 

SAMPLE  1415 

0.2S  -  VP 

RDX 

1.62 

Wei  44 

17  Fed 

SAMPLE  1415 

0.25  -  VP 

TNB 

.131 

W«<  4-8 

17  Feb 

SAMPLE  1415 

0.25  -  VP 

DNB 

oooq 

Wsl  4-8 

17  Feb 

SAMPLE  1416 

0.26  -  VP 

TETRYL 

.0065 

Wsl  4-8 

17  Feb 

SAMPLE  1415 

0.25  -  VP 

TNT 

1.58 

Wsl  4-8 

17  Feb 

SAMPLE  1415 

0.26  -  VP 

2.4-ONT 

.144 

W4I4-8 

17  Feb 

SAMPLE  1415 

0.25  -  VP 

2,5-ONT 

<  .0001 

Wsl  4-8 

17  Feb 

SAMPLE  1415 

0.28  •  VP 

2-AIANO-4  O-DtNfTROTOLUENE 

0200 

Wsl  4-4 

17  Feb 

SAMPLE  1415 

0.25  •  VP 

4-AMWO-20-DIN(TROTOLUENE 

XI 22 

Wsi4-a 

17  Feb 

SAMPLE  1406 

0.60  -  VP 

Nitrobenzene 

«  .0001 

Wsl  44 

17  Feb 

SAMPLE  1406 

0.50  -  VP 

HMX 

.024 

WM  4-8 

17  Feb 

SAMPLE  1405 

0.50  -  VP 

RDX 

1.56 

Wsl  44 

17  Feb 

SAMPLE  1406 

0.50  -  VP 

TNB 

.125 

Wsl  44 

17  Fab 

SAMPLE  1406 

0.50  •  VP 

DNB 

.0000 

Wsl  44 

17  Fab 

SAMPLE  1406 

0.50  -  VP 

TETRYL 

.0045 

Wsl  44 

17  Fsb 

SAMPLE  1406 

0.50  •  VP 

TNT 

1.57 

Wsl  44 

17  Fab 

SAMPLE  1405 

0.50  -  VP 

2.4-ONT 

.135 

Wsl  44 

17  Fsb 

SAMPLE  1406 

0.60  -  VP 

2,5-DNT 

<  .0001 

Wsl  44 

17  Fab 

SAMPLE  1406 

0.60  •  VP 

2- AMINO-4  O-DSUTROTOLUENE 

.0284 

Wsl  44 

17  Fab 

SAMPLE  1406 

0.60  -  VP 

4- AMINO-2, 6-DWrTROTOLUENE 

.0214 

Wsl  44 

17  Fsb 

SAMPLE  1410 

0.76  -  VP 

Nitrobenzene 

<  .0001 

Wsl  44 

17  Fsb 

SAMPLE  1410 

0.78  -  VP 

HMX 

07 

Wsl  44 

17  Fab 

SAMPLE  1410 

0.75  -  VP 

RDX 

1.44 

WSI  44 

17  Fab 

SAMPLE  1410 

0.76  -  VP 

TNB 

.110 

Wsl  44 

17  Fsb 

SAMPLE  1410 

0.78  -  VP 

DNB 

.0000 

WSI  44 

17  Fab 

SAMPLE  1410 

0.75  •  VP 

TETRYL 

006 

Wsl  44 

17  Fsb 

SAMPLE  1410 

0.76  -  VP 

TNT 

1.45 

WSI  44 

17  Fsb 

SAMPLE  1410 

0.76  -  VP 

2.4-ONT 

.13 

Wsl  44 

17  Fsb 

SAMPLE  1410 

0.78  -  VP 

2,5-ONT 

<  .0001 

Wsl  44 

17  Fsb 

SAMPLE  1410 

0.75  *  VP 

2- AMMO-4  .B-DWfTROTOLUE  NE 

.0288 

Wsl  44 

17  Fab 

SAMPLE  1410 

0.75  -  VP 

4-AMMO-2O-DMfTRO70LUENE 

0214 

Wsl  44 

17  Fsb 

SAMPLE  1420 

1  -  VP 

Nitrobenzene 

<  .0001 

Wsl  44 

17  Fab 

SAMPLE  1420 

1  -  VP 

HMX 

029 

Wsl  44 

17  Fab 

SAMPLE  1420 

1  -  VP 

RDX 

1.44 

Wsl  44 

17  Fsb 

SAMPLE  1420 

1  -  VP 

TNB 

.11 

Wsl  44 

17  Fab 

SAMPLE  1420 

1  -  VP 

DNB 

.0000 

Wsl  44 

17  Fab 

SAMPLE  1420 

1  -  VP 

TETRYL 

0064 

Wsl  44 

17  Fab 

SAMPLE  1420 

1  -  VP 

TNT 

1.30 

Wsl  44 

17  Fab 

SAMPLE  1420 

1  -  VP 

2,4-ONT 

.124 

Wsl  44 

17  Fab 

SAMPLE  1420 

1  -  VP 

2,5-DNT 

<  .0001 

Wsl  44 

17  Fab 

SAMPLE  1420 

1  -  VP 

2-AMMO-4  O-DMITROTOLUENE 

.0307 

Wsl  44 

17  Fab 

SAMPLE  1420 

1  -  VP 

4- AMNO-2 O-DfNfTROTOLUE  NE 

.0225 

Wsl  44 

17  Fab 

SAMPLE  1447 

2  -  VP 

Nitrobenzene 

<  .0001 

Wsl  44 

17  Fab 

SAMPLE  1447 

2  -  VP 

HMX 

0477 

WSI  44 

17  Fab 

SAMPLE  1447 

2  -  VP 

RDX 

0509 

Wsl  48 

17  Fsb 

SAMPLE  1447 

2  -  VP 

TNB 

009 

Wsl  44 

17  Fsb 

SAMPLE  1447 

2  -  VP 

DNB 

<  .0001 

Wsl  44 

17  Fab 

SAMPLE  1447 

2  -  VP 

TETRYL 

.0015 

Wsl  44 

17  Fab 

SAMPLE  1447 

2  -  VP 

TNT 

0416 

Wsl  44 

17  Fab 

SAMPLE  1447 

2  -  VP 

2,4-DNT 

0056 

Wsl  44 

17  Fab 

SAMPLE  1447 

2  -  VP 

2,5-DNT 

<  .0001 

Wsl  44 

17  Fsb 

SAMPLE  1447 

2  -  VP 

2-AMNO-4,6-DMrTROTOLUENE 

0124 

WM  44 

17  Fab 

SAMPLE  1447 

2  -  VP 

4-AMMO-2,6-DM[TROTOLUENE 

.0064 

Wsl  44 

17  Fab 

SAMPLE  1514 

3  -  VP 

Nitrobenzene 

<  .0001 

WM  44 

17  Fab 

SAMPLE  1514 

3  -  VP 

HMX 

.0266 

WM  44 

17  Fab 

SAMPLE  1514 

3  -  VP 

RDX 

015 

WM  44 

17  Fab 

SAMPLE  1514 

3  -  VP 

TNB 

.0013 

WM  44 

17  Fab 

SAMPLE  1514 

3  -  VP 

DNB 

<  .0001 

WM  44 

17  Fab 

SAMPLE  1514 

3  -  VP 

TETRYL 

.0009 

B2 


Appendix  B  Explosive*  Chemical  Data  for  WMs  4-8  and  4-9  February  1993  Bailer  and  Purge  Samples 


SAMPLE  WELD  REPORT 

WILL  OATS  SAMPLE  SAMPLE 


No. _ 

1969 

No. 

No. 

WM  4-6 

17  Fab 

SAMPLE  1614 

3  -  VP 

WW44 

17  EM 

SAMPLE  1514 

3  -  VP 

WM  4-8 

17  FM 

SAMPLE  1514 

3  -  VP 

WM  43 

17  FM 

SAMPLE  1514 

3  -  VP 

WM  4-4 

17  FM 

SAMPLE  1514 

3  -  VP 

WM  4-6 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-6 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-8 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  43 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-8 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-6 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-8 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-6 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-6 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-8 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-8 

17  FM 

SAMPLE  1534 

4  -  VP 

WM  4-8 

17  FM 

SAMPLE  1554 

5  -  VP 

WM  4-6 

17  FM 

SAMPLE  1564 

5  •  VP 

WM  4-6 

17  FM 

SAMPLE  1554 

5  -  VP 

WM  4-8 

17  FM 

SAMPLE  1554 

5  -  VP 

WM  4-8 

17  FM 

SAMPLE  1554 

5  -  VP 

WM  4-6 

17  FM 

SAMPLE  1564 

5  -  VP 

WM  4-8 

17  FM 

SAMPLE  1554 

5  •  VP 

WM  4-8 

17  FM 

SAMPLE  1564 

5  -  VP 

WM  4-8 

17  FM 

SAMPLE  1554 

5  •  VP 

WM  4-8 

17  FM 

SAMPLE  1564 

6  -  VP 

WM  4-8 

17  FM 

SAMPLE  1564 

5  -  VP 

WM  4-8 

18  FM 

SAMPLE  800 

122- A 

WM  4-8 

18  FM 

SAMPLE  800 

122  -  A 

WM  4-8 

16  FM 

SAMPLE  800 

122 -A 

WM  4-8 

18  FM 

SAMPLE  800 

122- A 

WM  4-8 

18  FM 

SAMPLE  800 

122 -A 

WM  4-8 

18  FM 

SAMPLE  800 

122- A 

WM  4-8 

18  FM 

SAMPLE  800 

122- A 

WM  4-8 

18  FM 

SAMPLE  800 

122  -A 

WM  4-8 

18  FM 

SAMPLE  800 

122 -A 

WM  4-8 

18  FM 

SAMPLE  800 

122  •  A 

WM  4-8 

18  FM 

SAMPLE  800 

122  -  A 

WM  4-8 

18  FM 

SAMPLE  815 

122- A 

WM  4-8 

18  FM 

SAMPLE  81S 

202- A 

WM  4-8 

18  FM 

SAMPLE  815 

202 -A 

WM  4-8 

18  FM 

SAMPLE  815 

202- A 

WM  4-8 

18  FM 

SAMPLE  815 

202 -A 

WM  4-8 

18  FM 

SAMPLE  815 

202  -  A 

WM  4-8 

18  FM 

SAMPLE  815 

202 -A 

WM  4-6 

18  FM 

SAMPLE  816 

202  -  A 

WM  4-8 

18  FM 

SAMPLE  815 

202- A 

WM4-8 

18  FM 

SAMPLE  815 

202  •  A 

WM  4-8 

18  FM 

SAMPLE  816 

202 -A 

WM  4-8 

18  FM 

SAMPLE  830 

280- A 

WM  4-8 

18  FM 

SAMPLE  830 

280  -  A 

WM  4-8 

18  FM 

SAMPLE  830 

280  •  A 

WM  4-8 

18  FM 

SAMPLE  830 

280  -  A 

WM  4-8 

18  FM 

SAMPLE  830 

280-A 

WM  4-8 

18  FM 

SAMPLE  830 

280  -  A 

WM  4-8 

18  FM 

SAMPLE  830 

280-A 

WM  4-8 

18  FM 

SAMPLE  830 

280-A 

WM  4-8 

18  FM 

SAMPLE  830 

280-A 

WM  4-8 

18  FM 

SAMPLE  630 

280-A 

WM  4-8 

18  FM 

SAMPLE  830 

280-A 

WM  4-9 

16  FM 

SAMPLE  1100 

156  -  B 

WM  4-9 

16  FM 

SAMPLE  1100 

156  -  B 

WM  4-9 

16  FM 

SAMPLE  1100 

156  -  B 

WM  4-9 

16  FM 

SAMPLE  1100 

156  -  B 

MEASURED 

VALUE 


ANALYTE  _  mg/L 


TNT  0188 

2,4-ONT  004 

9  ilDUT  <  .0001 

2-AMMOAA-DMrTROTOLUENE  .0106 

4-AMWO-2,6-DWrTBOTOLUENE  .0063 

NKrobwatrw  <  .0001 

HMX  .0249 

RDX  .0162 

TNB  .0013 

DNS  <  0001 

TETRYL  <  0001 

TNT  .0151 

2.4- ONT  .0036 

2.5- DNT  <  .0001 

2-AMNO-4  .O-OMfTROTOLUENE  .0103 

4^MMO-2E-DiNrrROTOLUENE  .006 

NhratMnz«n»  <  .0001 

HMX  .0186 

RDX  .001 

TNB  .0012 

DNS  <  .0001 

TETRYL  .0006 

TNT  .0103 

2.44NT  .003 

2.6- ONT  <  .0001 

2-AMMO-4 ,6-DtNfTROTOLUENE  .0082 

4-AMMO-2  A-DWfTROTOLLCNE  .0048 

MMbsnzsn*  <  .0001 

HMX  .106 

ROX  .166 

TNB  .013 

ONB  J  0.0001 

TETRYL  .0013 

TNT  .174 

2,4-ONT  .0162 

2,6-ONT  <  .0001 

2-AMWO-4lSTXNrrnOTOLUENE  .0101 

4-AMMO-2,6-DINfTROTOLUENE  .0058 

Nmbennne  <  .0001 

HMX  .0306 

RDX  306 

TNB  .0026 

DNB  <  .0001 

TETRYL  «  -0001 

TNT  .0322 

2,4-ONT  .0047 

2,6-ONT  <  .0001 

2-AMMO-4.6-DMITROTOLUENE  .0082 

4- AMINO-2,6- DIN  IT  ROTOLUENE  .0049 

Mtrobtnzarw  <  .0001 

HMX  .0492 

RDX  .061 

TNB  .005 

DNB  <  .0001 

TETRYL  <  .0001 

TNT  .063 

2,4-ONT  .0074 

2,6-ONT  «  .0001 

2-AMINO-4  3-DIN  ITROTOLUENE  .0096 

4-AMMO-23-DMITROTOLUENE  .0052 

Mtrotenzan*  <  3001 

HMX  .0019 

RDX  2.69 

TN8  .004 


AppendxB  Explosives  Chemical  Data  for  Weis  4-8  and  A-B  Fetoruaiy  1993  Bailer  and  Purge  Samples 


B3 


WELL 

No. 

SAMPLE 

DATE 

1993 

FIELD 

SAMPLE 

No. 

REPORT 

SAMPLE 

No. 

w«i4-e 

16  Feb 

SAMPLE  1100 

166  -  B 

Wel  4-0 

16  Feb 

SAMPLE  1100 

166  -  B 

w«(4-g 

16  Feb 

SAMPLE  1100 

166  -  B 

Wel  4-0 

16  Feb 

SAMPLE  1100 

156  •  B 

Wei  4-9 

16  Feb 

SAMPLE  1100 

166  •  B 

Wei  4-9 

16  Feb 

SAMPLE  1100 

156  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1100 

156  -  B 

Wei  4-9 

16  Feb 

SAMPLE  111S 

241  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1116 

241  •  B 

Wei  4-9 

16  Feb 

SAMPLE  IHi 

241  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1116 

241  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1116 

241  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1116 

241  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1116 

241  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1116 

241  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1115 

241  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1116 

241  •  B 

Wei  4-9 

18  Feb 

SAMPLE  1118 

241  -  B 

Wei  4-9 

16  Feb 

'“AMPLE  1130 

330  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1130 

330  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1130 

330  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1130 

330  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1130 

330  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1130 

330  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1130 

330  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1130 

330  •  B 

Wei  4-9 

16  Feb 

SAMPLE  1130 

330  •  B 

Wei  4-9 

16  Feb 

SAMPLE  1130 

330  -  B 

Wei  4-9 

16  Fib 

SAMPLE  1130 

330  -  B 

Wei  4-9 

16  Feb 

SAMPLE  1455 

0  -  VP  “ 

Wei  4-9 

16  Feb 

SAMPLE  1456 

0  -  VP  “ 

Wei  4-9 

16  Feb 

SAMPLE  1466 

0  -  VP  ** 

Wei  4-9 

16  Feb 

SAMPLE  I486 

0  -  VP  “ 

Wei  4-9 

16  Feb 

SAMPLE  1466 

0  -  VP  ~ 

Wei  4-9 

16  Feb 

SAMPLE  1466 

0  -  VP  •* 

Wei  4-9 

16  Feb 

SAMPLE  I486 

0  -  VP  “ 

Wei  4-9 

16  Feb 

SAMPLE  1466 

0  -  VP  ~ 

Wei  4-9 

16  Feb 

SAMPLE  1456 

0  -  VP  “ 

Wei  4-9 

18  Feb 

SAMPLE  1466 

0  -  VP  ** 

Wei  4-9 

16  Feb 

SAMPLE  I486 

0  -  VP  “ 

Wei  4-9 

17  Feb 

SAMPLE  0810 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0610 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0610 

O 

* 

< 

•O 

Wei  4-9 

17  Feb 

SAMPLE  0610 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0610 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0610 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0610 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0610 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0610 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0810 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0610 

0  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0620 

0.25  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0820 

0.2S  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0620 

0.25  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0820 

0ES  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0620 

0.28  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0820 

0.25  •  VP 

Wei  4-9 

17  Feb 

SAMPLE  0620 

0ES  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0620 

0E5  •  VP 

Wei  4-9 

17  Feb 

SAMPLE  0820 

0ES  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0620 

0ES  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0620 

0ES  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0830 

0.80  -  VP 

Wei  4-9 

17  Feb 

SAMPLE  0830 

0.50  -  VP 

MEASURED 

VALUE 


ANALYTE 

mo/L 

ONB 

<  .0001 

TETRYL 

«  .0001 

TNT 

J  0.0002 

2,4-ONT 

<  .0001 

2,6-DNT 

<  .0001 

2-AMMO-4 .0-OMITROTOLUE  NE 

<  .0001 

4-AMMO-2A-DWITROTOLUENE 

<  .0001 

Nitrobenzene 

<  .0001 

HMX 

0022 

RDX 

2.39 

TNB 

.0091 

CNB 

<  .0001 

TETRYL 

J  0.0002 

TNT 

J  0.0002 

2,4-ONT 

<  .0001 

2,6-DNT 

<  .0001 

2-AMMO-4 ,6-DrNIT  ROTOLUE  NE 

<  .0001 

4-Ak8NO-2,6-DWrTROTOLUENE 

<  .0001 

Nitrobenzene 

<  .0001 

HMX 

X> 02 

RDX 

2.38 

TNB 

ONB 

<  .0001 

TETRYL 

<  .0001 

TNT 

<  .0001 

2,4-ONT 

<  .0001 

2,6-DNT 

<  .0001 

2-AMMO-4.6-OMITROTOLUENE 

<  .0001 

4-AMWO-26-D»jrrROTOLUENE 

<  .0001 

Nitrobenzene 

<  .0001 

HMX 

.0023 

RDX 

2.61 

TNB 

.0047 

ONB 

«  .0001 

TETRYL 

<  .0001 

TNT 

<  .0001 

2,4-DNT 

<  .0001 

2,6-DNT 

<  .0001 

2-AMWCM  ,6^>INfTROTOLUENE 

«  .0001 

4-AMNO-2.8-DMITROTOLUENE 

<  .0001 

Nitrobenzene 

<  .0001 

HMX 

.0018 

RDX 

2.12 

TNB 

.0032 

ONB 

<  .0001 

TETRYL 

<  .0001 

TNT 

.0011 

2,4-DNT 

<  .0001 

2,6-DNT 

<  .0001 

2-AMMO4,6-DMrrR0T0LUENE 

<  .0001 

4- AMINO-2,6- DWrT ROTOLUE  NE 

<  .0001 

Nitrobenzene 

<  .0001 

HMX 

.0014 

RDX 

1.72 

TNB 

DOS 

DNS 

<  .0001 

TETRYL 

<  .0001 

TNT 

<  .0001 

2,4-DNT 

<  .0001 

2,6-DNT 

<  .0001 

2-AMW&4.6-DINITROTOLUENE 

<  .0001 

4- AMINO-2, 8-DfNrTROTOLUENE 

<  .0101 

Mtrobenzene 

<  .ooc: 

HMX 

.0006 

B4 


Appendix  B  Explosives  Chemical  Data  for  Wete  4-8  and  4-9  February  1993  Bailer  and  Purge  Swnptee 


SAMPLE  FIELD 


MEASURED 

VALUE 


No. 

lets 

No. 

No. 

ANALYTE 

ma/L 

WsH  4-» 

17  Fsb 

SAMPLE  0830 

0.60  -  VP 

RDX 

WM  4-0 

17  Feb 

SAMPLE  0830 

0.60  -  VP 

TN8 

.001 

Wsl  4-9 

17  Feb 

SAMPLE  0830 

0.60  -  VP 

ONB 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0830 

0.60  -  VP 

TETRYL 

«  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0830 

0.50  -  VP 

TNT 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0830 

0.60  -  VP 

2,4-DNT 

<  .0001 

WM  4-0 

17  Feb 

SAMPLE  0830 

0.50  •  VP 

2,8-DNT 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0830 

0.50  -  VP 

2-AMINCM^.DtNrrROTOLUENE 

<  .0001 

We#  4-0 

17  Feb 

SAMPLE  0830 

0.60  -  VP 

4AMtNO-2,6-OINITROTOLUENE 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0840 

0.76  -  VP 

Nitrobenzene 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0640 

0.76  -  VP 

HMX 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0840 

0.76  -  VP 

RDX 

881 

Wsl  4-0 

17  Feb 

SAMPLE  0840 

0.76  -  VP 

TN8 

.0005 

Wsl  4-0 

17  Feb 

SAMPLE  0840 

0.76  -  VP 

DNB 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0840 

0.75  •  VP 

TETRYL 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0840 

0.76  -  VP 

TNT 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0840 

0.76  -  VP 

2,4-DNT 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0640 

0.76  -  VP 

2,8-DNT 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0840 

0.76  •  VP 

2-AMi  NO-40- DINrTROTOLUENE 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0840 

0.78  -  VP 

4AMINO-2, 6-DIN  IT  FtOTOLUENE 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0860 

1  -  VP 

Nitrobenzene 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0880 

1  -  VP 

HMX 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0650 

1  -  VP 

RDX 

0817 

Wsl  4-0 

17  Feb 

SAMPLE  0860 

1  -  VP 

TN8 

<  0001 

Wsl  4-0 

17  Feb 

SAMPLE  0860 

1  -  VP 

ONB 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0860 

1  -  VP 

TETRYL 

<  0001 

Wsl  4-0 

17  Feb 

SAMPLE  0860 

1  -  VP 

TNT 

<  0001 

Wsl  4-0 

17  Feb 

SAMPLE  0860 

1  -  VP 

2,4-DNT 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  0860 

1  -  VP 

2,8-DNT 

<  0001 

Wsl  4-0 

17  Feb 

SAMPLE  0860 

1  -  VP 

2-AMWO40WrTROTOLUENE 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  0860 

1  -  VP 

0AMWO-2.6-DINrTROTCX.UENE 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  0030 

2  -  VP 

Nitrobenzene 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  0030 

2  -  VP 

HMX 

<  .0001 

Wsl  4-0 

17  Feb 

SAMPLE  0030 

2  -  VP 

RDX 

0051 

Wsl  4-0 

17  Feb 

SAMPLE  0090 

2  -  VP 

TNB 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  0000 

2  -  VP 

DNB 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  0030 

2  -  VP 

TETRYL 

<  0001 

WSl  40 

17  Feb 

SAMPLE  0030 

2  -  VP 

TNT 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  0030 

2  -  VP 

2,4-DNT 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  0030 

2  -  VP 

2,8-DNT 

«  0001 

Wsl  40 

17  Feb 

SAMPLE  0030 

2  -  VP 

2-AMWO-4  0-DIN  ITROfTOLUENE 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  0030 

2  -  VP 

0AMWO-2,6-DW[TROTOLUENE 

c  .0001 

Wsl  40 

17  Feb 

SAMPLE  1010 

3  -  VP 

Nitrobenzene 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  1010 

3  -  VP 

HMX 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  1010 

3  •  VP 

RDX 

.004 

Wsl  40 

17  Feb 

SAMPLE  1010 

3  •  VP 

TNB 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  1010 

3  -  VP 

ONB 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE1010 

3  -  VP 

TETRYL 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  1010 

3  -  VP 

TNT 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  1010 

3  -  VP 

2.0DNT 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  1010 

3  -  VP 

2,8-DNT 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  1010 

3  -  VP 

2-AMWO-4 ,8-DIN  IT ROTOLUENE 

<  .0001 

WSI 00 

17  Feb 

SAMPLE  1010 

3  -  VP 

4-AMWO-20-DINITROTOLUENE 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  1060 

4  -  VP 

Nitrobenzene 

<  0001 

Wsl  00 

17  Feb 

SAMPLE  1060 

4  -  VP 

HMX 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  1060 

4  -  VP 

RDX 

.005 

Wsl  40 

17  Feb 

SAMPLE  1060 

4  -  VP 

TNB 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  1060 

4  -  VP 

DNB 

«  .0001 

Wsl  00 

17  Feb 

SAMPLE  1060 

4  -  VP 

TETRYL 

<  .0001 

Wsl  00 

17  Feb 

SAMPLE  1050 

4  -  VP 

TNT 

<  0001 

Wsl  40 

17  Feb 

SAMPLE  1060 

4  -  VP 

2.0DNT 

<  .0001 

Wsl  00 

17  Feb 

SAMPLE  1050 

4  -  VP 

2,8-DNT 

<  .0001 

wsl  40 

17  Feb 

SAMPLE  1060 

4  -  VP 

2-AN6NO-4  0-DIN  IT  ROTOLUENE 

<  .0001 

Wsl  40 

17  Feb 

SAMPLE  1050 

4  -  VP 

4-AMINO-20-DINrTROTOLUENE 

<  .0001 

AppendxB  Explosives  Chemical  Data  lor  Welte  4-B  and  4-9  Februaiy  1993  Bailer  and  Purge  Samples 


WELL 
No. _ 

SAMPLE 

DATE 

1883 

FIELD 

SAMPLE 

No. 

REPORT 

SAMPLE 

No. 

ANALYTE 

MEASURED 

VALUE 

man 

Wen  4-8 

18  Fab 

SAMPLE  700 

156 -A 

Nitrobenzene 

<  .0001 

Wed  4-8 

18  Feb 

SAMPLE  700 

156 -A 

HMX 

.0005 

Wed  4-8 

18  Fab 

SAMPLE  700 

156  -  A 

RDX 

.434 

Wed  4-8 

18  Fab 

SAMPLE  700 

156 -A 

TNB 

<  .0001 

Wed  4-8 

18  Fab 

SAMPLE  700 

156  -  A 

DNB 

<  .0001 

Wed  4-8 

18  Fab 

SAMPLE  700 

156 -A 

TETRYL 

<  .0001 

Wed  4-8 

18  Fab 

SAMPLE  700 

156  -  A 

TNT 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  700 

156  -  A 

2,4-DNT 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  700 

166  -  A 

2,6-DNT 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  700 

156 -A 

2-AMMO-4.6-DMITROTOLUENE 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  700 

156 -A 

4AMMO-2.6-DMITROTOLUENE 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  715 

241  -A 

Nitrobenzene 

«  .0001 

Wad  4-8 

18  Fab 

SAMPLE  715 

241  -  A 

HMX 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  716 

241  -A 

RDX 

0778 

Wad  4-B 

18  Fab 

SAMPLE  715 

241 -A 

TNB 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  715 

241 -A 

DNB 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  715 

241  -  A 

TETRYL 

<  0001 

Wad  4-8 

18  Fab 

SAMPLE  715 

241 -A 

TNT 

<  .0001 

Wed  4-8 

18  Fab 

SAMPLE  715 

241  -  A 

2,4-DNT 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  716 

241  -A 

2,6-DNT 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  715 

241 -A 

2-AMM04  A-DMITROTOLUENE 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  715 

241  -A 

4AMMO-2A-DMTTROTOLUENE 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  730 

330 -A 

Nitrobenzene 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  730 

330- A 

HMX 

<  0001 

Wad  4-8 

18  Fab 

SAMPLE  730 

330  -A 

RDX 

0154 

Wad  4-8 

18  Fab 

SAMPLE  730 

330- A 

TNB 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  730 

330*  A 

ne 

<  .0001 

Wad  4-8 

18  FSb 

SAMPLE  730 

330  -  A 

TETRYL 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  730 

330  -  A 

TNT 

<  0001 

Wad  4-8 

18  Fab 

SAMPLE  730 

330- A 

2,4-DNT 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  730 

330 -A 

2,6-DNT 

<  .0001 

Wad  4-8 

18  Fab 

SAMPLE  730 

330 -A 

2-AMMO-4j6-DMITROTOLUENE 

<  0001 

Wad  4-8 

18  Fab 

SAMPLE  730 

330- A 

4AMMO-2A-DMITROTOLUENE 

<  .0001 

Wed  4-6 

17  Fab 

SALOP  RMSEATE  B2 

Nitrobenzene 

<  .0001 

Wad  4-8 

17  Fab 

BALOR  RMSEATE  B2 

HMX 

<  .0001 

Wad  4-8 

17  Fab 

BALOR  RMSEATE  B2 

RDX 

<  0001 

Wad  4-8 

17  Fab 

BALOR  RMSEATE  B2 

TNB 

<  0001 

Wad  4-8 

17  Fab 

BALOR  RMSEATE  BZ 

DNB 

<  .0001 

Wad  48 

17  Fab 

BALOR  RMSEATE  B2 

TETRYL 

<  .0001 

Wad  4-8 

17  Fab 

BALOR  RMSEATE  B2 

TNT 

<  0001 

Wad  4-8 

17  Fab 

BALOR  RMSEATE  B2 

2,4-DNT 

<  .0001 

Wad  4-8 

17  Fab 

BALOR  RMSEATE  B2 

2,6-DNT 

<  0001 

Wad  4-8 

17  Fab 

BALOR  RMSEATE  B2 

2- AVONO-4 ,8-DW(TROTOLUENE 

<  .0001 

Wad  4-8 

17  Fab 

BALOR  RMSEATE  BZ 

4-AMMO-2A-DMITROTOLUENE 

<  .0001 

Wad  4-8 

16  Fab 

BALOR  RMSEATE  B1 

Nitrobenzene 

<  0001 

Wad  4-8 

16  Fab 

BALOR  RMSEATE  B1 

HMX 

<  .0001 

Wad  4-8 

16  Fab 

BALOR  RMSEATE  B1 

RDX 

<  0001 

Wad  4-8 

18  Fab 

BALOR  RMSEATE  B1 

TNB 

<  .0001 

Wad  4-8 

18  Fab 

BALOR  RMSEATE  B1 

DNB 

<  0001 

Wed  48 

16  Fab 

BALOR  RMSEATE  B1 

TETRYL 

<  .0001 

wad  4-s 

18  Fab 

BALOR  RMSEATE  B1 

TNT 

<  .0001 

Wad  48 

16  Fab 

BALOR  RMSEATE  B1 

2.4DNT 

<  .0001 

Wad  48 

16  Fab 

BALOR  RMSEATE  B1 

2,6-DNT 

<  .0001 

Wad  48 

16  Fab 

BALOR  RMSEATE  B1 

2-AL6NO-4,6-DMrTROTOLUENE 

<  .0001 

Wad  48 

16  Fab 

BALOR  RMSEATE  B1 

4AMMO-2A-OMITROTOLUENE 

<  .0001 

Wad  48 

17  Fab 

PUMP  RMSEATE 

PI 

Nitrobenzene 

<  .0001 

Wad  48 

17  Fab 

PUMP  RMSEATE 

PI 

HMX 

<  .0001 

Wad  48 

17  Fab 

PUMP  RMSEATE 

PI 

RDX 

<  .0001 

Wad  48 

17  Fab 

PUMP  RMSEATE 

PI 

TNB 

<  .0001 

Wad  48 

17  Fab 

PUMP  RMSEATE 

PI 

DNB 

<  .0001 

Wad  48 

17  Fab 

PUMP  RMSEATE 

PI 

TETRYL 

<  XI001 

Wad  48 

17  Fab 

PUMP  RMSEATE 

PI 

TNT 

<  .0001 

Wad  48 

17  Fab 

PUMP  RMSEATE 

PI 

2,4-DNT 

<  .0001 

Wad  48 

17  Fab 

PUMP  RMSEATE 

PI 

2,6-DNT 

<  .0001 

B6 


Appendix  B  Explosives  Chemical  Data  for  Welts  4-8  and  4-0  February  1003  Bailer  and  Purge  Samples 


SAMPLE  FIELD  REPORT 

WILL  DATE  SAMPLE  SAMPLE 

No.  IMS  No. _  No. 


We*  4-9  17  Fob  PUMP  RINSEATE  Pi 

Wot  4-0  17  Fob  PUMPRINSEATE  Pi 

METHOO  BLANK 

METHOD  BLANK 

METHOO  BLANK 

METHOO  BLANK 

METHOO  BLANK 

METHOO  BLANK 

METHOO  BLANK 

METHOO  BUNK 

METHOO  BLANK 

METHOO  BLANK 

METHOO  BLANK 


MEASURED 
VALUE 

ANALYTE _  mart. 


2-AMMO-4 ,8-DtNITROTOLUENE  <  .0001 

4-ALBNO-2,6-DlNITROTOLUENE  <  .0001 

Nitrobonzono  <  .0001 

HMX  <  .0001 

ROX  <  .0001 

TNB  <  .0001 

0NB  <  .0001 

TETRYL  <  .0001 

TNT  <  .0001 

2.4-DNT  <  .0001 

2,6-DNT  <  .0001 

2-AMlNCU,6-D1NrrROTOLUENE  <  .0001 

4-AMMO-2A-OMrTROTOLUENE  <  .0001 


<  Lass  Own  detection  limit 

•*  Sample  1456  tram  wet  4-8  was  a  0  purge  volume  temple  taken  on  16  February.  Due  id 

problems  with  the  submersible  pump  after  the  temple  wet  taken,  tempting  was  stopped 
tor  the  day.  Another  0  purge  volume  temple  wet  taken  when  the  well  was  templed  on 
17  February 

J  Estimated  value 


Appendix  B  Explosives  Chemical  Data  for  Wefts  4-8  and  4-9  February  1993  Bailer  and  Purge  Samples 
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